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Structure of the Workshop Manual 

This Workshop Manual describes all of the important operations for which special instructions are re- 
quired to ensure proper completion/This manual is essential for shop foremen and mechanics who 
need this information to keep the vehicles in safe operating condition. The basic safety rules, of 
course, also apply to all repairs on vehicles, without exception. 



Breakdown of the Workshop Manual 

1. Overview of repair groups 

2. Record sheet for supplements 

3. List of contents 

4. Technical data 

5. Repair groups 



Breakdown of the repair groups 

1 . Table of tightening torques 

2. Special tools required 

3. Exploded diagrams 

4. Legends for the exploded diagrams 

5. Notes on assembly/application of special tools 

6. Diagnosis for the repair groups 



The Workshop Manual will be updated regularly by means of supplements which must be filed imme- 
diately to maintain the usefulness of the manual. Appropriate entries must be made in the record 
sheet to prove that the manual is complete. 

The content of this Workshop Manual will be supplemented with Technical Information Bulletins, 
which will be integrated into the manual from time to time. 

Descriptions of design and function can be found in the service training course reference material. 
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Layout of the exploded diagram 
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A - Repair group, numbers 

B - Repair groups, text 

C - Type of vehicle to repaired 

0 - Page number 

E - Operation 

F - Impressum, supplement number, year of printing 

G - Diagram item number in the order of disassembling 

H - Special notes to be observed when installing or removing 

The notes on assembly/application of special tools which are given after the exploded diagram are 
always arranged in the order of text — diagram. 
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SUPPLEMENT TO 928 REPAIR MANUAL 
(XVIII) 



Information Sheet - Extension of the 928 Repair Manual to 7 Volumes 
Overview of Repair Manual Volumes: 



Vol ume 


I 


Vol ume 


I 


Vol ume 


II 


Vol ume 


III 


Volume 


IV 


Volume 


V 


Vol ume 


VI 


Vol ume 


VII 



= Drive Train 
= Drive Train 

= Chassis, Heating, Air Conditioning 

= Bodywork, Car Electrics 

= Car Electrics {Circuit Diagrams) 



Please file the pages in the volumes of the Repair Manual as follows: 

1. Please file pages 20 - 1 to 28 - 71 of the original Volume I - Drive Unit ir 
the new Volume I-A - Drive Unit. 



2. The new Volume VII Car Electrics (Circuit Diagrams, '88 Models Onward) 
contains pages 97 - 281 to 97 - 305. 



List of Repair Groups 



General 


Technical Data 


Page 0.1 


Renair GrouDS 




Grouo 




Maintenance, Self-diagnosis 


03 


Engine 


Engine, Crankcase 


10 




Engine, Crankshaft, Pistons 


13 




Engine. Cylinder Head and Valve Drive 


15 




Engine, Lubrication 


17 




Engine, Cooling 


19 




Fuel Supply 


20 




Air Flow Controlled Fuel Injection 


24 




Exhaust System/Emission Controls 


26 




Starter, Power Supply, Cruise Control 


27 




Ignition System 


28 


Transmission 


Clutch, Controls 


30 




Torque Converter 


32 




Manual Transmission, Controls, Case 


.34 




Manual Transmission, Gears, Shafts 


35 




Automatic Transmission, Controls, Case 


37 




Automatic Transmission, Gears, Valve Body 


38 




Differential, Transaxle System 


39 


Chassis 


Front Wheel Suspension 


40 




Rear Wheel Suspension, Axle Shaft 


42 




Wheels, Tires, Alignment 


44 




Antiblock System 


45 




Brakes, Mechanical 


46 




Brakes, Hydraulics 


47 




Steering 


48 


Body 


Body-Front Section 


50 




Body-Center Section 


51 




Body-Rear Section 


CO 

bo 




Lids 


55 




Doors 


57 




Hardtop 


61 




Bumpers 


63 




Glasses, Window Control 


64 




Exterior Equipment 


66 




Intpnnr Fntiinmpnt 

II ILCl IUI 1 — V^tJI^IIIC^I 11 


68 




oeais 


72 






74 


Heating, 


Heater 


80 


Ventilation, 


Ventilation 


85 


Air Condition 


Air Conditioner 


87 


Electrics 


Instruments, Fuel Gauge, Alarm System 


90 




Radio 


91 




Windshield Wipers and Washer 


92 




Exterior Lights, Lamps, Switches 


94 




Interior Lights 


96 




Wiring 


97 
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NEW INTERNATIONAL UNIT SYSTEM 



The "Legislation Concerning Units of Measurement" was passed in the Federal Republic of Germany 
on July 5, 1970. The new units have to be applied in official and business transactions by the end of 
the allocated transition period on December 31, 1977 (some even earlier). 



The new units are derived from the international system of basic units. 



Basic Units 



Factor 


Unit 




Name 


Symbol 


Length 


Meter 


m 


Mass 


Kilogram 


kg 


Time 


Second 


s 


Electric strength 
of current 


Ampere 


A 


Temperature 


Kelvin 


K 


Intensity of light 


Candela 


cd 


Substance quantity 


Mol 


mol 
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Decimal multiples and parts of units can be made by adding prefixes in front of the unit symbols. 



Prefixes 



rower ui Lcii 


rrerix 


Dr S f TV Q-,; rrt K rtl 

rTtllX oy ulDOl 


12 

J 3 


Tex. 


T 


9 

: : 


Giga 


G 




Mega 


M 


1- 


Kilo 


k 


2 

10 


Hecto 


h 


10 


Deka 


da 


10" 1 


Deci 


d 


io- 2 


Centi 


c 


ID" 3 


Milli 


m 


-6 

10 


Micro 


^ 


io" 9 


Nano 


n 


io" 12 


Pico 


P 



Examples: 

1. Unit m (meter). By adding prefix k (kilo) we have km (kilometer = 1,000 m), 

2. Unit s (second). By adding prefix m (milli) we have ms (millisecond = 1/1000 s). 
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General 



The following list is a survey of important unit; used frequent!) til motor vehicle repair operations. 



List of Units 



Factor 


Basle Unit 


Other Acceptable Units 


iti t U"<; 

i V*— L 1 J. ti J 1\.0 


Length 


m 


yum, mm, cm, dm, km 
etc. 


No longer acceptable: 
/u for 0. 001 mm 








0.001 mm = 1 ^um 


Area 


2 

m 


2 2 2 
mm , cm , dm" etc. 


No longer acceptable: 
qm, qmm, qcm etc. 


Volume 


3 

m 


3 3 3 
mm , cm , dm etc, 

1, ml, cl etc. 


No longer acceptable: 
cbm, cram, ccm etc., 
ltr., Ltr. 








3 

1 1 = 1 dm 


Plane 
■-■.r.-fx 


rad 

(radiant) 


0 

(degree) 
' (minute) 
" (second) 


1 rad = 1 m/ro 
1° =T/180 rad 
1° = 60' 
1' s 60" 








" not acceptable for inch 


Solid 
angle 


sr 

(steradiant) 


2, 2 
m /m 


2, 2 
1 sr = 1 m /m 


Mass 


k g 


g, mg, dag etc. 
t. kt. Mt etc. 


No longer acceptable: 
pound, hundredweight, 
double- hundredweight 








1 t - 1000 kg 








Weight is given in kg 



Printed in Germany 



International Unit System 



0.03 



General 



Factor 


3asic Unit 


Other Acceptable Units 


Remarks 


Density 


, , 3 
kg/m 


3 3 
kg/dm , kgA, g/cm 

etc. 


No longer acceptabler 
specific weight 


Time 


s 


min (minute) 
h (hour) 
d (day) 
a (year) 


3h = 3 hours 

O - J 0 ClOCK 

For time data, e.g. 

3 h 40 m 20 S min can be 
abbreviated in m 








No longer acceptable: 
Sec,, sec,, hr. 


Volumetric 
flow 

(flow rate) 


3, 
m /s 


cm 3 /min 
1/s, 1/h etc. 




Frequency 


Hz (Hertz) 


kHz, MHz etc. 


1 Hz ■= 1/s 


Speed of 
revolvement 


s 


l/mirt 
min 


No longer acceptable: 
U/min. Upm 


Speed of 
travel 


m/s 


km/h 




Accelera- 
te 


m/s 2 




g (acceleration of fall) 
g 9.81 m/s 2 


Force 


N (Newton) 


kN, MK etc. 


No longer acceptable: 
p, kp, Mp, dyn 








2 

1 N = 1 kg m/s 

1 kp = S 81 N a*10 N 


Pressure 


N/m 2 

Pa (Pascal) 


bar, mbar 
etc. 


No longer acceptable: 
:;:/cm , atm, at, ata, 
atu, atu, mmHg, Ton, 

m Ws 








Pressure or vacuum must 
be specified, e.g. : 
2 atii 2 bat pressure = 3 bar 
0,4 atu =#0,4 vacuum = 6 bar 
5 ata — 5 bar 
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Factor 


Basic Unit 


Other Acceptable Units 


Remarks 








, 2 

1 N/m = I Pa 

1 mbar = 100 Pa 2 

1 bar => 1 kp/cm = 1 at 

1 bar = 750 Torr 


Mechanical 

stress 

(strength) 


, 2 
N/m 


N/m 2 


No longer acceptable: 

9 2 
kp/cm , kp/mm 


Dynamic 
viscosity 


Pa s 


mPa s, yUPa s 


No longer acceptable: 
P (Poise), cP, kg s/m 2 , 
dyn s/cm 2 








1 Pa s = 10 P 

2 

=» 0. 1 kg s/rn 


Kinematic 
v iscosity 


2, 
m /s 


2 

cm /s, mm /s 


No longer acceptable: 
St (Stokes), cSt, E 
(Engler degree) 




1 




2 

1 cm /s = 1 St 


Torque 


Nm 


Ncm, Nmm 


No longer acceptable: 
kpm, kpcm, etc. 








1 Nm ■= 0. 1 kpm 

1 Nm = 1 kgm 2 /s 2 


Work, energy, 
heat quantity 


J (Joule) 


irtf, kj etc. 
Nm, kWh, Ws 


No longer acceptable: 
kpm, erg, cal, kcal, 
PSh, We (thermal unit) 








1 J - 1 Nm = 1 Ws 
1 J *=t0.1 kpm 
1 cal = 1 WE =j 4. 19 J 
1 PSh = 0.736 kWh 


Specific fuel 
consumption 


kg/kWh 


g/kWh, kg/J 


No longer acceptable: 
g/PSh, kg/PSh" 


Power 


W (watt) 


mW, kW etc. 


No longer acceptable: 
PS 








1 PS «0.736 kW 
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[actor 


Basic Unit 


Other Acceptable Units 


Remarks 


Weight 
coefficient 


kg/W 


kg/kW 


kg/PS 


Temperature 


K (Kelvin) 


°C 


No longer acceptable: 
°K (degrees Kelvin;, 
grd. rtemperatuie dif- 
ference ) 


1° C = 1 K 


Electric 

current 

strength 


A (ampere) 


p.A, mA etc. 




Electric 
voltage 


V (volt) 


p.V, raV, etc. 


1 V = 1 W/A 


Electric 
resistance 


£1 (Ohm) 


ia& , k£l etc. 


l£l = 1 V/A 


Electric 
charge, 
electrical 
quantity 


C (Coulomb) 


Ah, As 


1 C = 1 A: 


Electric 
capacitance 


F (Farad) 


pr, p.Y, mF 


1 F = 1 C/V 


Sound level 


phon 


dB (decibel) 




Light flux 


lm (Lumen) 




1 lm = S cd si 


Light 

intensity 


Ix (Lux) 




1 bt = 1 Im.m" 
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General 



2. Lifting with floor jack 



Side 

Front or rear on pick-up points for car jack. Use 
an appropriate piece of wood between jack lifting 
plate and pick-up point. 



Rear 

On cross member for rear axle control arm. 




Note 

Never raise car on engine oil pan or transmission, 
since this could cause serious damage. 



0.2 Lifting Car 
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G e neral 



TECHNIC A L DA T A 

(Adjusting specifications and wear limits are listed io each individual repair group. .! 
Note: USA values in brackets. 



Eng i ne 

Internal engin code 

No. of cylinders 

Bore 

Stroke 

Displacement (actual) 

Compression ratio 

Max. engine power, DIN 70020 
Net power, SAE J 245 
at engine speed 

Max. torque, DIN 70020 
Net torque. SAE J 245 
at engine speed 

Max. specific power output, 
DIN 70020 
SAE J 245 

Engine speed limit 

(by electronic cut-off of fuel pumps) 

Engine weight (dry) 



in. 



mm /in, 

3 3 
cm /in. 



kW/HP 
kW/HP 
rpm 

Nm/kpm 
Nm/ft lbs 
rpm 



kWA / HP A 
kW/1 / HP A 



M 28/03 w/man. trans. 
M 28/04 w/autc- trans. 

8 

95.0/3.74 

78.9/3.11 

4474/272.97 

8.5:3 

169 /230 
164/219 

343/35. 0 

333/245 

3600 



40/54 
38/51 

6300 - 200 



kg /lb 



260/573 



Engine Des ign 
Type 

Crankcase 

Crankshaft 
Connecting rods 
Pistons 



8 cylinder, 4 stroke, internal 
combustion V- engine 

Two-piece, cast light alloy, 
without cylinder liners 

Forged steel, 5 bearings 

Forged sintered steel 

Cast ligth alloy, chrome plated 
or iron coated bearing surfaces 
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Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 
Valve train 

Timing (1 mm lift, zero 
valve clearance) 

Valve clearance 
Engine Cooling 

Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 

Oil pressure indication 
Oil consumption 

Exhaust System 
Emission control 
Heating 

Fuel System 
Fuel supply 



Cast steel, runs in camshaft housing without 
bearing shells 

Toothed belt and tensioning roller 
Aluminum 

1 intake, 1 exhaust, overhead, in-line 

By overhead camshaft and hydraulic cam 
followers 



Int. opens 8° ATDC 

Int. closes 55° ABDC 

Exh. opens 38° BBDC 

Exh. closes 2° BTDC 



Automatic hydraulic adjustment 



Closed cooling system, mechanical 
fan with viscous coupling ;electric 
fan and thermo switch for air 
conditioning) 

Pressure lubricating system with sickle 
type pump 

Full flow 

Approx. 5 bar at 60 to 100° C/176 to 212° F 
oil temperature 

Indie*:;: lamp ana pressure js&ge 

1/1000 km Approx. 1.5 

qt/600 mi. 

Double pipes up to catalytic converter, 
intermediate and main mufflers 

EGR, air pump 

Warm water heater with heat exchanger 
and blower 



CIS (continuous) fuel injection 

2 elec, delivery pumps, connected in 
series 
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Fuel octane requirement 



RON/ivION/CLC 91/34/87 



Electrical System 

Battery voltage 

Battery capacity 

Battery capacity (optional) 

Alternator output 

Ignition (breakerless) 

Firing order 

Basic ignition setting 

Spark plugs 

Spark plug gap 



Ah 
All 

A/W 



mm /in. 



12 

66 
si 

30/1260 

Transitorized/coil ignition 

1-3-7 - 2 - 6 -5-4 -8 

31° BTDC at 3000 rpm with vacuum 
hose disconnected 

Bosch W 145 T 30 
Beru 145/14/3 A 

0,7 + 0.1/0.028 + 0.004 



Transmission 



Clutch 

Pressure plate 
Body Type 



Rear-mounted (5-speed manual 
transmission) combined with 
final drive. Connected to front- 
mounted engine /clutch by 
central tube. 

Double disc, diaphragm spring 
dry clutch 

MF2 2/215 Ks ph 



Coupe with integral steel body, 
2 doors, rear lid and retractable 
headlights. Aluminum hood, 
doors and bolted front fenders, 
(slicing roof optional} 
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D ira ensions 

Length 

Width 

Height 

Wheelbase 

7:a;k 

front at cuib weight 
at total weight 

rear at curb weight 
at total weight 

Ground clearance 

Overhang angle 



mm /in. 
mm/in. 
mm/in. 
mm /in. 



mm/in. 
mm/in. 

mm/in. 
mm/in. 

mm/in. 



front 
rear 



(at total permissible weight) 

4462/175.67 

1836/72. 28 

1311/51.61 

2500/98.43 



1545/60.82 
1551/61.06 

1514/59.60 
1530/60.23 

119/4.69 

22° 

18° 30' 



Weights 

Curb weight without options 



Front 

Rear 

Total 



Curb weight with options 

Front 

Rear 

Total 

Max. axle load, front 
rear 

Max. total weight 

Max. roof load, including 
roof rack 

Max. trailer load 

without trailer brakes 
with trailer brakes 

Max. towing weight 

Max. tongue weight 



kgAb 
kgAb 
kg/lb 



kg/lb 
kg/lb 
kgAb 

kg/lb 
kgAb 

kg /lb 



kgAb 

kgAb 
kgAb 

kg/lb 

kg/lb 



Man. trans. Auto, trans, 

745/1642 745/1642 

745/1642 785/1731 

1490/3285 1530/3373 

Man, trans. Auto, trans, 

765/1686 765/1686 

765/1686 795/1753 

1530/3373 1560/3492 

900/1984 
1000/2200 

1870/4123 



35/77 

750/1652 (up to grades of 16 %) 
1600/3527 (up to grades of 16 <%>) 

3470/7650 

50/110 
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Fill ing Capacities 
Engine oil 



Engine oil change 

Engine coolant 
Transmission oil 

Transmission and differential 
Fuel tank 

Brake fluid reservoir 

Windshield washer and 
headlight cleaner reservoir 

Cleaning solution reservoir 



1 tr/qt 



1 tr/qt 



1 tr qt 
1 tr/gal. 

1 tr/qt 

J tr at 

1 tr/qt 



HD oils to API classification SD or SE, 
viscosity: summer SAE 30, winter SAE 20, 
at continuous temperatures between 
- 15° C and 0° C SAE 20 W 20, or 
SAE 10 W for continuous temperatures 
below - 15° C. (multi-grade oils : 
15 W 50 or 20 W 50 when approved). 

Approx. 6. 5/6. 85 (level on dipstick 
is important) 

Approx. 16/17 

Hypoid oil SAE 90 to MIL-L 2105 8. 
API class if iaction GL 5. 

Approx. 3.8/4 

Approx. 86/22.5, of which 11 liters 2,9 gal. 
for reserve 

Approx. 0.2/0.2 



Approx. 8/S.5 (water) 
Approx. 0.6/0.6 



Performance 
Top speed 

Acceleration 0 - 100 km/h, 
0-62 mph 

1000 m from standing start 

Power to weight 



(with 5-speed transmission) 
km/h / mph above 230 / 144 

s 6.S 

s 27.0 
kg/kW / kg/HP 3.3/6.0 



Hill Climbing 

1st gear 
2nd gear 
3rd gear 
4th gear 
5th gear 



{with 5-speed transmission) 

71 
41 
28 
18 
11 
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General 



TECHNICAL DATA - 1980, 1981, 198 2 Models 



(Adjusting specifications and wear limits ate listed in each individual repair group, ) 



Engine 

Internal engine code 
Mo, of cylinders 
Bore 
Stroke 

Displacement (actual) 

Displacement (rounded 
off) 

Compression ratio 

Max. engine power, DIN 
70020 

Net power, SAE J 245 
at engine speed 

Max. torque, DIN 70020 
Net torque, SAE J 245 
at engine speed 

Max, specific power 
output, DIN 70020 
SAE J 245 

Engine speed limit 



mm/in. 
mm/in. 
cm 3 /in. 3 

cm 3 



kW/HP 
kW/HP 
rpm 

Nm/kpm 
Nm/ft. lbs. 
rpm 

kW/1 / HF/1 
kW/1 / HP/1 



M 25/13, automatic M 28/14 

from 1981: M 28/15, automatic M 28/16 

8 

95. 0/3. 74 
78.9/3, 11 
4474/272, 97 

4420 
9.0 : 1 

170/231 
165/220 
5250 (5500) 

360/36. 7 

348/265 

4000 



38/52 
37/49 

without 



Engine weight (dry) 



kg/lb 



245/540 



Engine Design 
Type 

Crankcase 

Crankshaft 
Connecting rods 
Pistons 



8 cylinder. 4 stroke internal 
combustion V- engine 

Two-piece, cast light alloy, 
without cylinder liners 

Forged steel, 5 bearings 

Forged sintered steel 

Cast .light alloy, chrome 
plated or iron coated bearing 
surfaces 
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General 
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Camshaft 

Camshaft drive 

Cylinder head 
Valve arrangement 

Valve timing 

Timing (1 mm lift, 
zero valve clearance) 



Valve clearance 



Cast steel, runs in camshaft 
riousing without bearing shells 

Toothed belt and tensioning 
roller 



Light alloy 

1 intake, 1 exhaust, over- 
head, in-line 

By overhead camshaft and hy- 
draulic cam followers 

Intake opens 12° after TDC 
Intake closes 48° after BDC 
Exhaust opens 32° before BDC 
Exhaust closes 6° before TDC 

Automatic hydraulic adjustment 



Engine Cooling Closed cooling system, mechan- 

ical fan with viscous coupling 
(electric fan and thermo switch 
for cars with air conditioner) 



Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 

Oil pressure indication 

Oil consumption 1/1000 km 

qt/600 mi. 



Pressure lubricating system 
with sickle type pump 

Full flow 

Approx. 5 bar at 80 to 100° C/176 to 212° F 
oil temperature 

Indicator lamp and pressure 
gauge 

Approx. 1. 5 



Exhaust System Twin pipes up to cataly- 

tic converter, then single pipe 
to center and final mufflers 

Emission control Oxygen sen sot with 3- way 

catalytic convener : from 1981 additional secondary 
air injection 

Heating Warm water heater with heat 

exchangei and bio wet 



Fuel System AFC (Air Flow Controlled) 

fuel injection 

Fuel supply Electric delivery pump 
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General 



Fuel octane requirement RON/MON/CLC 



91,84,87 leadfree 



Electrical System 

Battery voltage V 

Battery capacity Ah 
Flattery capacity 

(optional) Ah 

Alternator output A/W 
Ignition (breakedess) 
Filing order 



12 

66 

88 

90/1260 

Transistorized coil ignition 
1-3-7-2-6-5-4-8 



Transmission 



Front-mounted engine rear- 
mounted transmission, bolted 
to a rigid, central tube to make 
up a rigid drive unit/trans- 
axle. Front- mounted engine, 
clutch, torsion drive shaft to 
transmission running in rigid, 
central tube, rear- mounted 
transmission and final drive 
unit, double constant velocity 
joints, rear wheels 



Clutch 



Double- plate, diaphragm spring, 
dry clutch (pull-to-release type) 
on engine side 



Automatic transmission 



Hydraulic torque converter, 
stall ratio approx. 2, 0 ; 1 



Body Type 



Coupe with integral steel body, 
2 doors, rear lid and retract- 
able headlights. Aluminum hood, 
doors and bolted front fenders, 
(sliding roof optional) 
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Dimensions 
Length 
Width 

Height (at DIN curb- 
weight) 

Wheelbase (in designed 
position) 

Track : 

front at curb weight 
at total weight 

rear at curb weight 
at total weighi 

Ground clearance at 
total weight 

Bed clearance at 
total weight 

Overhang angle 
front at total weight 
rear at total weight 



mm/in, 
mm/in. 

mm/in. 

mm/in. 

mm/in, 
mm/in. 

mm/in. 
mm/in. 

mm/in, 

mm/in. 



4462/175. 67 
1836/72. 28 

1282/50. 47 

2500/98. 43 

1549/60. 98 
1552/61. 10 

1521/59. 88 
1529/60. 20 

120/4.72 

40/1. 57 

20° 
16° 



Weights 

Cuib weight without 
extra equipment 

: ront 

rear 

total 

Max. curb weight with 
extra equipment 

Max. axle load 
front 
rear 

Max. total weight 
Max, roof load 



kg/lb 
kg/lb 
kg/lb 

kg/lb 

kgAb 
kgAb 

kg/lb 
kg/lb 



745/1643 
745/1643 

1520/3351 15 35/ 330 5 automatics 

1540/3395 

900/1984 
1000/2200 

1870/41 23 

35/77 - from 1982: 75/165 with 
Porsche roof transport system 
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Capacities 
Engine oil 



Engine oil volume ltr /qt 

Engine coolant ltr /qt 
Transmission oil 

Transmission and differential ltr /qt 

Fuel tank ltr /gal. 

Brake fluid reservoir ltr /qt 

Reservoir for windshield 
washer and headlight 

cleaner ltr /qt 

Reservoir for cleaning 

solution ltr /qt 



Quality HD oils to API 
classification SE, For all 
year operation multigrade 
oils of viscosity SAE 
15 W-50 or 20 W-50 (latter 
oil not for constant tem- 
peratures below - 15° C/+5°F). 
Emergency use of single grade HD 
oil to API classification; SE or SF 
and in fact SAE 30 for sum- 
mer and SAE 20 for winter 
(only for constant tempera- 
tures below + 5° C/+ 41° F). 

Approx, 7. 5/8, 5 (level on dip- 
stick is important) 

Approx. 16/17 

Hypoid oil SAE 75 W-90 to 
MIL-L 2105 8, API classifi- 
cation GL 5 

Approx. 3, 8/4 

Approx, 86/22, 5 of which about 
8 liters/2, 1 in reserve 

Approx. 0. 2/0, 2 



Approx. 6/6. 4 (water) 



Approx. 0.6/0. 6 



Performance 

Top speed 
Acceleration 
from 0 to 100 km/h 
(0 to 60 mph) 

1000 m from standing 
start 

1/4 mile from standing 
start 

Power to Weight 



km/h / mph 



kg/kW / kg/HP 



Manuals 
230/143 

7. 5 



28,0 

15,5 
8,9/6.6 



Automatics 
225/140 

8, 5 



29. " 

16. 0 

9. 2/6. 8 



Hill Climbing 



1st gear 
2nd gear 
3rd gear 
4th gear 
5th gear 



°1» 

* 
1° 



62 
41 
28 
18 
11 



21 
11 
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General 



TECHNICAL DATA - Type 928 S 
(Adjusting specifications and wear limits are listed 



Engine 




Internal engine code 




Mo. of cylinders 




Bore 


mm/in. 


Stroke 


mm/in. 


Displacement (actual) 


cm 3 /in 3 


Displacement (rounded off) 


3 

cm 


Compression ratio 




Max. engine power, DIN 70020 


kW/HP 


Net power, SAE J 1349 


kw/HP 


at engine speed 


rpm 


Max. torque, DIN 70020 


Nm/kpm 


Net torque, SAE J 1349 


Nm/ft.lbs. 


at engine speed 


rpm 


Max. specific power output, 




DIN 70020 


kW/l HP/I 


SAE J 1349 


kw/l HP/I 


Speed limit through 




ignition cut-off at 


rpm 


Engine weight (dry) 


kg 



Engine Design 
Type 

Crankcase 

Crankshaft 
Connecting rods 
Pistons 



each individual repair group). 



M 28/19, automatics M 28/20 
8 

97.0/3.82 

78.9/3.11 

4664/284.60 

4608 

9.3 : 1 

178/242 
1 74/234 
5250 

365/37,2 
357/263 
4000 

38/52 
37/50 

without 
261 

8 cylinder, 4 stroke, internal combustion 
V-engine 

Two-piece, cast light alloy without cylinder 
liners 

Forged steel, 5 bearings 

Forged sintered steel 

Cast light alloy, chrome plated or iron 
coated bearing surfaces 
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Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 
Valve timing 

Timing (1 mm lift, zero valve 
clearance) 

Valve clearance 
Engine Cooling 

Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 
Oil pressure indication 

Oil consumption !/1000 km 

Exhaust System 

Emission control 
Heating 
Fuel System 
Fuel supply 



Cast steel, running in camshaft housing 
without bearing shells 

Toothed belt and tensioning roller 

Light alloy 

1 intake, 1 exhaust, overhead, in-line 

By overhead camshaft and hydraulic cam followers 

Intake opens 1 1° ATDC 

Intake closes 46° ABDC 

Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 

Automatic hydr. adjustment 



Closed cooling system, mechanical fan with 
visco coupling (also electric fan and thermo 
switch for cars with air conditioner) 

Pressure lubricating system with sickle type 
pump 

Full flow 

Appro x. 5 bar at 80 to 100° oil temperature 
Indicator lamp and pressure gauge 
Approx. 1.5 

Double pipes up to catalytic converter, then single 
pipe in and out of intermediate muffler, double 
pipes in final muffler 

Oxygen sensor with 3-way catalytic converter and 
secondary air injection 

Warm water heater with heat exchanger and blower 

AFC (Air Flow Controlled) 
Fuel injection 

1 electric delivery pump 



0.16 Technical Data 



Printed in Germany 



928 S 



General 



Fuel octane requirement 



RON 



91 leadfree 



Electrics 
Degree of shielding 
Battery voltage 
Battery capacity 
Alternator output 
Ignition (breaker less) 
Firing order 



V 

Ah 

A/W 



ECE R 10 and 72/245/EC 

12 

88 

90/1260 

Transistor coil ignition 
1-3-7-2-6-5-4-8 



Transmission 



CI jtch 



Automatic transmission 



Front-mounted engine, rear-mounted trans- 
mission, bolted to a connecting tube to make 
up a rigid drive unit = transaxle. 
Front-mounted engine, clutch, torsional 
elastic drive shaft to transmission running 
in connecting tube, rear-mounted trans- 
mission/finai drive unit, double joints, 
rear wheels 

Double-plate, diaphragm spring, dry clutch 
in pulled version and arranged on engine side 

Hydraulic torque converter, moving off con- 
version ratio approx. 2.0 : 1 



Body Type 



Coupe with integral steel body, 2 doors, tail- 
gate and retractable headlights. Aluminum 
hood, doors and bolted front fenders (optional 
with sliding roof) 
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Dimensions 



Length mm/in. 

Width mm/in. 

Height (at DIN curbweight) mm/in. 

Wheelbase (in designed position) mm/in. 
Track width: 

front at curbweight mm/in. 

at total weight mm/in. 

rear at curbweight mm/in. 

at totaf weight mm/in. 

Ground clearance mm/in. 

Bed clearance mm/in. 

Overhand angle to DIN 

front 

rear 



4462/175.67 
1836/72.28 
1282/50.47 
2500/98.43 

1549/60.98 
1552/61.10 

1521/59.88 
1529/60.20 

120/4.72 

40/1.57 



15° -22° without front spoiler 
19.6° 



Weights 

Curbweight without extra 



equipment 

front kg 

rear kg 

total kg 

Curbweight with extra 

equipment up to kg 

Max. axle load 

front kg 

rear kg 

Max, total weight kg 

Max. roof load kg 

Max. trailer load 

without trailer brakes kg 

with trailer brakes kg 

Max. towing weight kg 

Max. tongue weight kg 



725 
725 
1450 

1520, 1535 automatics 

900 
1000 

1870 

75 with Porsche roof transport system 

750 (for grades up to 1 2 %) 
1600 (for grades up to 12%) 

3470 

50 
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G e n e r 



Filling Capacities 
Engine oil 

Engine oil volume 
Engine coolant 
Transmission oil 

Oil volume for transmission 
and differential 

Fuel tank 

Brake fluid tank 

Tank for windshield washer 
and headlight cleaner 

Tank for cleaning solution 



Quality HD multi-grade pils of API classification 
or SF. Single-grade oils may only be used when 
grade oils are not available and operating con- 
ditions are normal. 

Approx. 7.5 (level on dipstick is important) 
Approx. 16 

Hypoid oil SAE 75 W-90 to MIL-L 2105 B, 
API classification GL 5 

Approx. 3.8 

Approx. 86, of which 8 liters in reserve 
Approx. 0.2 

Approx. 6 (water) 
Approx. 0.6 



Performance 



Top speed 



1 000 m from standing start 
1/4 mile from standing start 

Power to weight 
DIN 70020 
SAE J 1349 



krn/h / mph 



Acceleration 

from 0 to 100 km/h (0 to 60 mph) s 



kg/kW/kg/HP 
kg/kW/kg/HP 



Manual 
235/146 

6.3 

27.5 
15.2 



8.5/6.3 
8.7/6.5 



Automatic 
230/143 

7.2 

28.2 
15.5 

8.8/6.6 



Hill Climbing 

1st gear 

2nd gear 

3rd gear 

4th gear 

5th gear 



% 
% 
% 
% 
% 



61 

39.5 
25 
16 
9.5 



52 
30.5 
14,5 
7.5 
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Genera 



TECHNICAL DATA - TYPE 928 S - 1984/W86 Models 

(Adjusting specifications and wear (imits are listed in each individual repair group.) 

Note: USA values are in brackets. 



Engine 

Interna! engine code 

Bore mm/in. 

Stroke mrn/in. 

Displacement (actual) cmVin. 3 

Displacement (rounded off) cm 3 
Compression ratio 

Max, engine power 80/1269/EC kW/HP 

Net power, SAE J 1349 kW/HP 

at engine speed rpm 

Max. torque, 80/1269/EC Nm/kpm 

Net torque, SAE J 1349 Nm/ft. lbs. 

at engine speed rpm 

Max. specific power output 

DIN 70020 kW/l/HP/l 

SAE J 1349 kW/l / HP/I 

Speed limit by stopping *uel feed rpm 

Engine weight (dry) kg 



M 28/21, Automatic M 28/22 
(USA, Japan, Canada M 28/19, 
Automatic M 28/20) 

97.0/3.82 

78.9/3.11 

4664/284.60 

4632 

10.4 : 1 (9.3 : 1} 
228/310 (178/242} 
174/234 
5900 (5250) 

400/40.7 (365/37.2) 

357/263 

4100 (4000) 

49/67 (38/52) 
37/50 

6400 (USA, without) 
261 



Engine Design 
Type 

Crankcase 

Crankshaft 

Connecting rods 
Pistons 

Cylinders 



8 cylinder, 4 stroke, internal 
combustion V-engine 

Two-piece, light alloy, 
without cylinder liners 

Forged sintered steel, 
5 bearings 

Forged sintered steel 

Cast light alloy, chrome plated 
or iron coated bearing surfaces 

Light alloy 
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General 



Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 

Valve timing 

Timing (1 mm lift, zero valve 
clearance) 



Valve clearance 



Cast steel, runs in camshaft housing 
without bearing shells 

Toothed belt 

Light alloy 

1 intake, 1 exhaust, overhead, 
in-line 

By overhead camshafts and hydraulic 
cam followers 

Intake opens 6° ATDC (11° ATDC) 
Intake closes 54° ABDC (46° ABDC) 
Exhaust opens 43° BBDC {25° BBDCi 
Exhaust closes 4° BTDC (2° ATDC) 

Automatic hydraulic adjustment 



Engine Cooling 



Closed cooling system, mechanical fan 
with viscous coupling 
(additional series connected electric 
fan and thermo switch for cars 
with air conditioner} 



Engine Lubrication 
Oil filter 

Oil pressure at 5,000 rpm 

Oil pressure indication 
Oil consumption 



1/1000 km 



Pressure lubricating system with sickle 
type pump 

Full flow 

Approx. 5 bar at 80 to 100 °C/176 to 
212 °F oil temperature 

Indicator lamp and pressure gauge 

Up to 1.5 



Exhaust System 



Twin pipes entire length; primary, 
center and final mufflers 
(twin pipes up to catalytic converter, 
then single pipe in and out of center 
muffler, twin pipes in final muffler) 



Emission Control 



(USA, oxygen sensor with 3-way 
catalytic converter and secondary air 
injection) 



Heating 



Warm water heater with heat 
exchanger and blower 



Fuel System 
Fuel supply 



LH-Jetronic (L-Jetronic) 
1 electric delivery pump 
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General 



Fuel octane requirement RON 

Fuel consumption to DIN 70030/1 

at constant 90 krn/h 1/1 00 km 

at constant 120 km/h 1/100 km 

EC city test 1/1 00 km 



98 (91 leadfree) 

Manual Automatic 

8.7 8.6 

10.2 10.5 

19.2 16.7 



Electrical System 

Interference suppression 
Battery voltage 
Battery capacity 
Alternator output 
Ignition 
Firing order 



V 
Ah 

A/W 



ECE-R 10 and 72/245/EC 

12 

88 

90/1260 

Electronic ignition, breakerless 
1-3-7-2-6-5-4-8 



Transmission 



Clutch 



Automatic transmission 



Front-mounted engine, rear- 
mounted transmission, bolted to a 
rigid, central tube to make up a rigid 
drive unit/transaxie. 
Front-mounted engine, clutch, 
torsion drive shaft to transmission 
running in rigid, central tube, 
rear-mounted transmission and final 
drive unit, double constant velocity 
joints, rear wheels 

Double-plate, diaphragm spring, 
dry clutch (pull-to-release type) 
on engine side 

Hydraulic torque converter, 

stall ratio approx. 2.0 : 1 (2.12 : 1) 



Body Type 



Coupe with integral steel body, 
2 doors, rear lid and 
retractable headlights; 
aluminum engine hood, doors 
and bolted front fenders 
(sliding roof optional) 
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Dimensions 



Length mm/in. 

Width mm/in. 

Height (at DIN curbweight) mm/in. 

Wheelbase (in designed position) mm/in. 

Track at DIN curbweight 

Front mm/in. 

Rear mm/in. 

Ground clearance mm/in. 

Bed clearance mm/in. 

Overhang angle to DIN 
Front 

Rear 



4447/175.08 (4462/175.67) 

1836/72.28 

1282/50.47 

2500/98.43 

1549/60.98 
1521/59.88 
120/4.72 
40/1.57 



1 5 — 22° without front spoiler 

(20°) 

19.6= 



Weights — DIN 70020 - 
Curbweight 

Front kg 
Rear kg 
Total kg 



Max. axle load 

Front kg 

Rear kg 

Max. total weight kg 

Max. roof load kg 

Max. trailer load 

Without brakes kg 

With brakes kg 

Max. car/trailer weight kg 

Max. drawbar load kg 



750 - 770 (760 - 780) 

750 - 770 (760 - 780) 

1500 with manual transmission 

1540 with automatic transmission 

(1520- 1560) 

900 

1100 (1000) 

1870 

35 

75 with Porsche roof transport 
system 



750 
1600 

3470 

75 
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General 



Capacities 
Engine oil 



Engine oil volume 

Engine coolant 
Transmission oil 



Transmission oil volume 
for manual transmission 
with differential 

Fuel tank 



Brake fluid reservoir 

Washing fluid reservoir 

for headlights and windshield 

Cleaning solution reservoir 



Itr. 
itr. 



Itr. 

Itr. 

Itr. 

Itr. 
Itr 



Quality HD multigrade oils to 
API classification SE or SF 
according to plant approval list. 
Emergency use of single grade oils 
only when multigrade oils are not 
available and operating conditions 
are normal. 

Approx. 7.5 (level on dipstick is 
important) 

Approx. 16 

Hypoid oil SAE 75 W-90 to 

MIL-L 2105 B, API classification GL 5 



Approx. 3.8 

Approx. 86, of which approx. 8 liters 
in reserve 

Approx. 0.2 

Approx. 9 (water) 
Approx. 0.6 



Performance 

Top speed km/h / mph 

Acceleration from 0 to 100 km/h sec. 

(Oto 60 mph) 

1,000 mtr. from standing start sec. 

1/4 mile from standing start sec. 

Hill Climbing 

1st gear % 

2nd gear % 

3rd gear % 

4th gear % 

5th gear % 



Manuals 

255/158 
1235/146) 

6.2 (6.8) 



25.6 (27.5) 
(15.2) 

Manuals 

* 93 (61) 
49.8 (39.5) 
31.5 (25) 

20.7 (16) 
12.7 (9.5) 



Automatics 

250/155 
(230/143) 

6.7 (7.2) 



26.3 (28.2) 
(15.5) 

Automatics 

65.4 (52) 
37.4 (30.5) 
18.1 (14.5) 

8.9 (7.5) 



engine orientated 
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Changes (values) in the model '85/'86 year 



Battery capacity 
Alternator/output 



Ah 
A/W 



72 '86 models onward 

115/1610 '85 models onward 



Weights - to DIN 70020 - 

Curb weight 

Front 

Rear 

Total 



kg 
kg 
kg 



1 85 model s onward 



795 

735 - 755 

1530 Manual transmission 
1550 Automatic transmission 



Per. axle load 

front 
Per. total weight 



kg 

kg 



Per. total weight with trailer kg 



920 
1890 

3490 



Transmission oil capacity with 
differential - manual 
transmission 



Reservoir for windscreen and 
headlamp wash system 



approx. 

4.5 '86 models onward 



approx. 
7.5 

(water) 



'86 models onward 
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General 



TECHNICAL DATA - 928 S - '85/'86 models (32-valve engines) 



(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 



Engine 

Internal engine code 

Bore mm/in. 

Stroke mm/in. 

Displacement (actual) cc/in. 3 

Displacement (rounded down) cc 
Compression ratio 

Max. power 80/1269/EC kW/HP 

(Net power, SAE J 1349) kW/HP 

at engine speed rpm 

Max. torque 80/1269/EC Nm/kpm 

(Net torque, SAE J 1349) Nra/lbft 

at engine speed rpm 



Max. specific power, DIN /0020 

(SAE J 1349) 



Manual transmission M 28/43 
Automatic transmission M 28/44 
USA, Canada, Japan 

100/3.94 

78.9/3.11 

4957/302.5 

4898 

10.10 : 1 

215/292 
215/288 
5750 

410/42 

410/302 

2700 



kW/L/HP/L 43.4/59.0 
kW/L/HP/L 43/58.2 



Fuel cut-off to limit engine 

speed at rpm 

Engine weight (dry) kg 



6400 
264 
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Changes (values) in the 1 85/ 1 86 model year (32-valve engines) 



Valve arrangement 
Valve actuation 
Camshaft drive 

Timing (1 mm lift, zero play) 



2 intake, 2 exhaust, 
overhead V 

2 overhead camshafts and hydraulic 
bucket tappets 

Toothed belt and internal chain 



Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 



11 degrees before TDC 

50 degrees after BDC 

30 degrees before BDC 

5 degrees before TDC 



Fuel octane rating 
PERFORMANCE 

Maximum speed 

Acceleration: 

0 - 100 km/h 
0 - 100 mph 
0-60 mph 

Kilometer from 
standing start 

1/4 mile from 
standing start 



RON/MON 96/86, unleaded 



km/h 
(mph) 



s 
s 
s 



Manual trans. 

250 
155 



6.3 
13.8 
6.1 

25.8 



14.2 



Automatic trans. 

242 
150 



6.8 
15.7 
6.6 

26.8 
14.9 



CLIMBING PERFORMANCE 



1st gear 

2nd gear 

3rd gear 

4th gear 

5th gear 



% 
% 
% 
% 



Manual trans, 



62 
43, 
28, 
19, 



Automatic trans. 

57.3 
33.0 
17.2 
8.9 



10.7 
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TECHNICAL DATA - 928 S - '86 models (32-valve engines) 

(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 



Engine 

Internal engine code 

Bore mm/in. 

Stroke mm/in. 

Displacement (actual) cc/in. 3 

Displacement (rounded down) cc 
Compression ratio 

Max. power 80/1269/EC kW/HP 

at engine speed rpm 

Max. torque 80/1269/EC Nm/kpm 

at engine speed rpm 

Max. specific power, DIN 70020 

Fuel cut-off to limit engine 

speed at rpm 

Engine weight (dry) kg 



Manual transmission M 28/45 
Automatic transmission M 28/46 
Australia, Germany, Austria, 
Switzerland 

100/3.94 

78.9/3.11 

4957/302.5 

4898 

9.3 : 1 

212/288 

5750 

400/40.8 
2700 



kW/L/HP/L 42.8/58.1 

6394 
264 



Printed in Germany-XIX ,1987 



Technical Data, General 



0.29 



General 



928 S 



Changes (values) in the '86 model year (32-valve engines) 
Valve arrangement 



Valve actuation 
Camshaft drive 

Timing (1 mm lift, zero play} 



2 intake, 2 exhaust, 
overhead V 

2 overhead camshafts and hydraulic 
bucket tappets 

Toothed belt and internal chain 

Intake opens 11 degrees before TDC 

Intake closes 50 degrees after BDC 

Exhaust opens 30 degrees before BDC 

Exhaust closes 5 degrees before TDC 



Fuel octane rating 
PERFORMANCE 

Maximum speed 

Acceleration: 

0 - 100 km/h 
0 - 100 mph 

Kilometer from 
standing start 



R0N/M0N 91/82, unleaded 



km/h 
(mph) 



s 
s 



Manual trans , 

252 
157 



6.2 
14.3 

25.6 



Automatic trans, 

247 
154 



6.7 
14.4 

26.3 



CLIMBING PERFORMANCE 



1st gear 

2nd gear 

3rd gear 

4th gear 

5th gear 



% 
% 
':■ 

% 



Manual trans. 



62.5 
48.8 
31 

22. 



.8 

.2 



14.8 



Automatic trans, 

62.3 
38.3 
20.1 
11.9 



0.30 Technical Data, General 



XX, 1988 - Printed in Germany 



928 S 



General 



TECHNICAL DATA - 928 S - '87/88 models 

(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 

Note: USA values are stated in parentheses 



Engine 

Internal engine code 

Bore 

Stroke 

Displacement (actual) 

Displacement (rounded down) 

Compression ratio 

Max. power 80/1269/EC 
(Net power, SAE J 1349) 
at engine speed 

Max. torque 80/1269/EC 
(Net torque, SAE J 1349) 
at engine speed 

Max. specific power, DIN 70020 

(SAE J 1349) 

Fuel cut-off to limit engine 
speed at 

Engine weight (dry) 



mm/in. 
mm/ in . 
cc/in . 3 
cc 



kW/HP 
kW/HP 
rpm 

Nm/kpm 

Nm/lbft 

rpm 

kW/L/HP/L 
kW/L/HP/L 



Manual transmission M 28/41 
Automatic transmission M 28/42 
Worldwide 

100/3.94 

78.9/3.11 

4957/302.5 

4898 

10.0 : 1 



rpm 

kg 



235/320 
235/316 
6000 

430/43.9 

430/316.9 

3000 

47.4/64.6 
47.4/63.7 



6600 
264 



Austral ia 

221/300 

221/296 



420/42.8 



44.6/60.5 
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Charges (values) in model year '87/88 
Valve arrangement 

Valve actuation 



Camshaft drive 

Timi ng ( 1 mm 1 i ft, 
zero play) 



Fuel octane rating 

Blower drive 
Clutch 

DIMENSIONS 
Length 
'rack: 
Front 
: i • 

Overhang angle: 



2 intake, 2 exhaust, 
overhead V 

2 overhead camshafts and hydraul 
bucket tappets 

Toothed belt and internal chain 



11 degrees after 

36 degrees after 

17 degrees befor 

2 degrees befor 



Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 

RON/MON 95/85 unleaded 

Austral ia 
91/82 unleaded 



Double electric fans 

Single-plate dry clutch with dia 
spring, extended, mounted on eng 

(Curb weight to DIN) 

mm/in. 4520/177.95 (4523/178.07) 

with rims 

mm/in. 1551/61.06 7 J x 16 

mm/in. 1546/60.9 8 J x 16 

14.1 degrees 
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PERFORMANCE 







Manual 


trans . 


Automatic trans. 








Austral i a 




Austral i a 


ridx 7 rnum s peeo 


Kin/h 
(mph) 


168 


o r r 

265 
165 


265 
165 


260 
162 


Acceleration: 












U - x UU KM]/ J 1 


sec 




fa . U 


6.3 


6.6 


U UU I!||Jh 


s ec 


K 7 


C 7 


6.0 


6.3 


l\ 1 1 U 1 lit tCI 1 1 \J\\[ 

standing start 






0 R A 
CD .H 


25.9 


26.2 


1/4 mile from 

^t^nrlinn ^ t" ^ r t" 


sec 


14.2 


14.1 


14.5 


14.7 


WEIGHTS 


(to DIN 


700 20) 








Curb weight: 




Manual 


trans . 


Automatic trans. 


Front 


kg 


820 




820 




R P A V 


Kg/ 1 DS 


760/770 


780/790 


Total 


Kg/ 1 DS 


1580/1590 


1600/1610 


iuLdi per, we i gnL 


Kg/ IDS 


1920/1900 






n TMRTNfi PFDFnPMflwrF 
ULlrlDlHu r LKrUKMHIiLll 
















Manual 


trans . 


Automatic trans. 






Austral ia 




Austral ia 


1st gear 


% 


63 


62 


63 


63 


2nd gear 


% 


54 


47 


47 


39 


3rd gear 


% 


34 


29 


25 


20 


4th gear 


% 


23 


20 


15 


11 


5th gear 




15 


12 






Printed in Germany-XIX s 1987 


Technical Data, 


General 


0, 



928 S 



General 



Technical data - Type 928 GT - Model 89 

(Adjustment and wear values are contained in respective repair groups) 
Note: USA values are given in brackets 

Drive assembly 

Internal engine designation Manual gearbox M 28.47 



Rnrp 


mm/in 
1 1 III If II 1. 


1 no n Q4\ 


Stroke 


mm/in. 


78.9 (3.11) 


Disolacement factual! 


cm 3 /in 3 

v III + 


4957 (302 5) 


Displacement (rounded down) 


cm 3 


4898 


Compresion ratio 




10.0 : 1 


Max. engine power, 

80/1269/EWG 

(Net Power, SAE J 1349) 

at engine speed 


kW/HP 
kW/HP 
rpm 


243 / 330 
243 (326) 
6200 


Max. torque 

80/1269/EWG 

(Net Torque, SAE J 1349) 

at engine speed 


Nm/kpm 
Nm/lb ft 
rpm 


430 / 43 .9 
430 (317) 
4100 


Max. specific output 
DIN 70020 
(SAE J 1349) 


kW/l/PS/1 
kW/l/HP/1 


49.0 / 66.6 
49.0 (65,8) 


Speed limitation by 
fuel interruption 
Idling speed 
Motor weight (dry) 


rpm 
rpm 

k 9 


6800 

775 ± 25 
264 
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Technical Data - Type 928 GTS - 1992 Model Year 

(Adjustment values and wear limits are included in the relevant Repair Groups) 
Note: U.S. values are given in brackets 

Power Unit 

Internal engine designation Manual transmission M 28.49 

Automatic transmission M 28.50 



Bore 


mm (in.) 


100 (3,94) 


Stroke 


mm (in.) 


85,9 (3,38) 


Displacement (actual) 


c.c.(cu.in.) 


5397 (329.3) 


Octane requirements 


RON/MON 


98/88 


Compression ratio 




10.4 : 1 


Max. engine power 

80/1269/EEC 

(Net Power, SAE J 1349) 

at engine speed 


kW/HP 
kW (HP) 
rpm 


257 / 350 
257 (345) 
5,700 


Max. torque 

80/1269 EWG 

(Net Torque, SAE J 1349) 

at engine speed 


NnVkpm (ftlb) 
Nra (ftlb) 
rpm 


500/51 (369) 
500 (369) 
4,250 


Max. liter output 
DIN 70020 
(SAE J 1349) 


kW/l / HP/I 
kW/l (HP/1) 


46,3 / 63 
46,3 (68,4) 


Torque limitation via 
fuel cutoff 
Idle speed 
Engine weight (dry) 


rpm 
rpm 

kg 


6,600 
675 ± 25 
266 
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LH / E2K control unit error 
diagnosis 

LH/EZK control unit error diagnosis 
928 S 4 as from Model 88. 

The LH/EZK control unit is capable of self-diag- 
nosis as from model year 88. That is to say 
that the control unit is capable of detecting, 
storing and displaying system errors. An 
amended part number identifies the control 
unit capable of diagnosis. A special developed 
diagnostic tester (special tool No. 9268) is then 
used to read out the error memory and to test 
specific components and control signals of the 
fuel and ignition system. 




the connector of the DME control unit 
before diagnosis as otherwise the error 
memory will be erased. 



LH / EZK control unit error diagnosis 
Printed in Germany - XX, 1988 



03 - 1 



03 



Maintenance, Self-diagnosis 



928 



Display 




Control unit 
identifikation 

1 = LH / DME 

2 - EZK 



Diagnosis mode 

1 - Continuous error 

2 = Occasionally occuring 

error 

3 = Actuator/input signal 

testing 

4 = System adaption 

5 = No error 



Error code 
test code 



Funct 
display 



on- 



o 



LED off 



Test sequence terminated /ignition off 



Flashing LED Error code / test code 



LED on 



Ignition on 



03 - 2 
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w 

Connection in the 928 S 4 Diagnosis socket in the car 

The diagnosis socket in the 928 S 4 is located 

on the retaining plate of the EZK control unit. Pin 1 = Terminal 15 



Pin 2 - Terminal 31 




sa/E 

Display: 



O u u u u • 



If this is not the case, check the tester ter- 
minals and/or the power supply to the diag- 
nosis socket in the car by referring to the cir- 
cuit diagram. 



Connection in the 928 S 4 
Printed in Germany - XX, 1988 



03 - S 



03 



Maintenance, Self-diagnosis 



928 



Tester cable 

Diagnosis plug 

Pin 1 



Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin 7 
Pin 8 
Ping 
Pin 10 
Pin 11 
Pin 12 



Round plug 

Pin 4 
Pin 1 
Pin 7 
Pin 6 
Pin 2 
Unused 
Unused 
Unused 
Unused 
Unused 
Pin 5 
Pin 3 



Switch on the ignition 
Display: 




The ignition must not be switched off 




34 
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Starting error diagnosis 



Condition: 



Engine off 
Ignition on 

Display: 




Press the green key until the clear symbol ap- 
pears on the function display. 

Display: 



yyyyO 



t 



Clear symbol 

The diagnosis sequence for the LH control unit 
takes place first followed by that of the EZK 
control unit. 



If an error is displayed- make a note of the 
error (e.g. 1211). 

Display: 




The error is displayed until the green key is . 
pressed again on the tester. The next error 
code is then displayed, if applicable. 

This must be repeated until 1000 appears on 
the display. 

If there is no error, the following display ap- 
pears. 



Display: 




Starting error diagnosis 
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Press the green key until the clear symbol ap- 
pears on the function display. The following dis- 
play must then appear. 

Display: 



This shows that diagnosis of the DME control 
unit has been terminated. 

If one or several errors (max. 3 in the LH con- 
trol unit and max. 5 in the EZK control unit) 
has/have been displayed, the error memory 
must be reset, see Chapter "Resetting the error 
memory". 





•uuu ^ 
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Functional check of actuator and 
input signals 

A functional check of actuator and input sig- 
nals can be carried out independent of an 
error diagnosis. This functional check tests in- 
dividual components or electrical signals with 
respect to their function or signal path. Func- 
tions are triggered by the diagnosis tester. 
During the functional check of components, 
these must be heard or felt to operate and it is 
therefore possible to determine whether they 
are in proper electrical working order or 
whether they are defective. An error display by 
the tester is not possible in this mode but the 
tester will detect faulty input signals or wiring 
connections. 



Starting actuator and input signal 
functional check. 

Ignition off 

Press the yellow key repeatedly until the func- 
tion symbol (see display) appears on the func- 
tion display. 

Display: 



iT - ! sfl| f^Tl 

iy y y y Z 



Press the green key until the clear symbol ap- 
pears on the function display. 



Display: 



nnnn. 

yyy y i y 



Switch on the ignition within 8 seconds. 



Functional check of actuator and input signals 
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The first testing step is activated and the injec- 
tion valves are actuated. 

Display: 




The injection valves must all be heard or felt to 
operate. 



Note: 

There may be starting difficulties in later at- 
tempts to start the engine because a slight 
residual amount of fuel is injected during this 
testing step. 



After testing step "speed signal from EZK to 
LH control unit", additional controls must be 
operated on the car to check the input signals. 

Display: 




Operate the starter motor for approx. 5 
seconds. The LED on the tester will go out 
shortly afterwards and the following display will 
appear. 



Display: 



The testing steps remain in operation until the 
green key is pressed again on the tester and 
the clear symbol appears. 

The next testing step is initiated by pressing 
the green key again. 

Refer to the test code list for the sequence of 
testing steps. 



n nnnn 
u uuuu _ 

t™mr mini " K . ■ " 7 



Note: 

The ignition must not be switched off after the 
starting procedure. 
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If the 0000 display does not appear, there is an 
error (check with reference to the circuit 
diagram). It is possible to move on to the next 
testing step at any time. To do this, press the 
green key until the clear symbol appears. 



Initiate the idle contact testing step. 
Display: 




Press the accelerator pedal slightly. After 
approx. 20 mm, the LED must go out and the 
following display must appear. 

Display: 



c\ noon 

k_j iiiiiiii 



If this is not the case, there is a fault in the 
area of the idle contact (see idle contact 
trouble-shooting). 



Functional check of actuator and input signals 
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Initiate the full load contact testing step. 
Display: 



3 Q J J 



Press the accelerator pedal down slowly until 
the full load position has been reached. At the 
same time, the LED must go out and the follow- 
ing display will appear. 

Display: 



onnn 
uuuu. 



If this is not the case, there is a fault in the 
area of the full load contact (see full load con- 
tact trouble-shooting). 



Initiate the testing step for air-conditioning con- 
trol to the LH control unit (terminal 15). 

Display: 




Set the air-distributton slide switch to up / 
down. 

Switch on the air-conditioning system briefly 
(AC pushbutton). The LED must go out and 
the following cisplay will appear. 

Display: 



u uuuu. 



ff this is not the case, there may be a fault in 
the area of the air- conditioning system's 
wiring. In the event of an error, check with 
reference to the circuit diagram. 
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Initiate the testing step for the air-conditioning 
control to the LH control unit (terminal 14). 

Display: 



3 | ^ v t3 _ 



Set the air distribution slide switch to up / 
down. 

Switch on the air-conditioning system briefly 
(AC pushbutton). The LED must go out and 
the following display will appear. 

Display: 



10 0 ID (3 

w o u y ■ qj _ 



If this is not the case, there may be a fault in 
the wiring. In the event of an error, check with 
reference to the circuit diagram. 



Initiate the testing step for speed reduction on 
automatic vehicles. 

Display: 



* 0 J 1 



Note: 

This testing step does not apply to vehicles 
with manual gearboxes. 
Press the green key until the clear symbol ap- 
pears. 

After a short period, the display 1000 will ap- 
pear, i.e. output terminated. 

Switch off the ignition 

The functional check of actuator and input sig- 
nals is thus terminated. 



Move the selector lever from the P or N posi- 
tion to a drive position. The LED must go out 
and the following display will appear. 

Display: 



n nnnn 
- uuyy . 



Functional check ot actuator and input signals 
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In the event of an error, check with reference 
to the circuit diagram. 

Press the green key until the clear symbol ap- 
pears. After a short period the display 1000 will 
appear, i.e. output terminated. 

Switch off the ignition 

The functional check of actuator and input sig- 
nals is thus terminated. 
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Test code list 



Test code Components 

1311 Injection valves 

1321 Rotary idle controller 

1 322 Solenoid vaive - tank bleeding 

1323 Resonance flap 

1331 Speed signal from EZK to LH -control unit 

1332 Idle contact 

1333 Full load contact 

1334 Air-conditioning control to the LH control unit terminal 15 

1335 Air-conditioning control to the LH control unit terminal 14 

1 336 Idle speed reduction for vehicles with automatic transmission 



Test code list 

Printed in Germany -XX, 1988 
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System adaption 



Display: 



System adaption can be carried out with the 
tester. That is to say that the electronic idle 
control in the LH control unit is adapted to the 
actual air throughput and to the current condi- 
tion of the engine. 

Note: 

The engine must be at operating temperature 
for system adaption and ail consumers must 
be switched off. The idle contact must also be 
functionable. 



Ignition off 

Press the ye//ow key repeatedly until the func- 
tion symbol appears on the function display. 

Display: 



3 IH 



The engine must now idle for at least 30 
seconds. 

System adaption is then terminated. 
Ignition off 




Press the green key until the clear symbol ap- 
pears on the function display. Start the engine 
within 8 seconds. Allow the engine to idle until 
the system adaption code appears. 



System adaption 
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Knock detection 

An error diagnosis must be carried out before 
knock detection is performed to guarantee that 
there is no electrical fault in the area of the 
knock control and knock sensors. 

Knock detection should only be earned out if 
the customer has complained of poor perfor- 
mance or excessive consumption, for instance. 



Knock detection 

Engine at operating temperature 

While the engine is running, press the yellow 
and green keys simultaneously until the knock 
detection function symbol appears on the func- 
tion display. 

Display: 



Condition 

The engine must be at operating temperature 
during the test. The test must be carried out 
during a test drive or on the roller test stand. 




The tester is now in knock detection mode. 



Note: 

Normal driving is a prerequisite for the test 
drive {roller test stand). 



Start the test drive {roller test stand). 

Press the green key until the clear symbol ap- 
pears on the function display. 

Display: 



r> nnriri- 

s uu,uO 



Knock detection 
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The tester is now active, if knocking occurs, 
this will be indicated by the tester, e,g.: 



To restart knock detection, press the green 
key until the clear symbol appears again. 



Display: 



A knock display of > 5.0 (50) indicates a fault. 



~> uuuio 



Possible faults: 

Defective bucket tappets 
Connecting rod damage 
Damage to the crankshaft drive 



The function display will change to 'r" after 10 
000 ignition firings have elapsed. 

Display: 




Counting is now terminated. 

The number of knocks is displayed in 'per mil". 
23 knocks have been counted in this example. 

Knock detection must be carried out until the 
function display switches over from the clear 
symbol to the knock detection symbol. 



Press the green and ye//oiv keys simultaneous- 
ly to leave knock detection mode, until the fol- 
lowing display appears. 

Display: 



[l_P |J Q_c C_P ( 



This is always the case after 10 000 ignitions 
have taken place. All occurring knocks are 
added up and displayed as the end result. 
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Trouble-shooting 



LH control unit 

Diagnosis using the tester can only indicate 
the error path but not a defective com- 
ponent. 



Note: 

The entire error memory must be read out 
before trouble-shooting. 



Error code 1111 

The supply voltage is too low 
< 10 V or too high > 16 V. 

Possible causes of inadequate supply voltage. 

Battery exhausted 

Poor contact to the grounding strap 

Poor contact in the control unit 

A defective regulator may be the cause of ex- 
cessive supply voltage. 



Trouble-shooting 
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Error code 1112 

This error code indicates a fault in the area of 
the idle contact. 

Possible faults: 

Short-circuit to ground 
Switch stuck 

Testing the idle contact 

Ignition off 



Display: 

Throttle valve closed: 
Throttle valve open: 



R < 10 ft 
R = 00 fl 



Switchover must occur even if the throttle 
valve is only slightly open (approx, 1°). 

in the event of an error, check with reference 
to the circuit diagram. 



Disconnect the plugs from the EZK control unit 
and from the LH control unit. 



Connect an ohmmeter between terminal 2 and 
terminal 5 on the LH control unit plug. 
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Error code 1113 

This error code indicates a fault in the area of 
the full load contact. 

Possible faults 

Short-circuit to ground 
Switch stuck 

Testing the lull load contact 

Ignition off 

Disconnect the plugs from the E2K control 
unit and from the LH control unit. 

Connect an ohmmeter between terminal 3 and 
terminal 5 on the LH control unit plug. 

Display: 

Throttle valve closed: R = » Q, 

Throttle valve open: R <10 SI 

The switching point must be just before full 
load. 

In the event of an error, check with reference 
to the circuit diagram. 



Error code 1114 

This error code indicates a fault in the area of 
the engine temperature sensor. 




S6/SE 



Possible faults 

Short-circuit to ground 

Short-circuit to positive 

Break in the circuit 

Defective engine temperature sensor 

Testing the engine temperature sensor 

Ignition off 

Disconnect plugs from the EZK control unit 
and the LH control unit. 

Connect an ohmmeter between terminal 

13 and terminal 5 on the LH control unit plug. 



Trouble-shooting 
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Display: 

32*F = 4400 ft - 6800 ft 

59 - 86°F = 1400 ft - 3600 P. 

104T = 1000ft- 1300 ft 

176°F = 250 ft - 290 ft 

212°F - 100 ft- 210 ft 

If these values are not achieved during this test- 
ing step, measurement must be carried out 
directly on the engine temperature sensor. 



Note: 

When measuring the resistance of the engine 
temperature sensor, always measure between 
the contact lug and the housing, as this con- 
tains two temperature sensors, independent of 
one another. 

The engine temperature sensor makes the mix- 
ture richer for cold or hot start. 

In the event of an error, check with reference 
to the circuit diagram. 



Error code 1121 

This error code indicates a fault in the area of 
the air-flow sensor. 
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Checking the voltage supply to the air-flow 
sensor: 



Ignition off 

Disconnect the plug to the air-flow sensor. 

Connect terminals 17 and 21 of the discon- 
nected LH control unit plug. 
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It must be possible to measure the battery volt- 
age between terminal 2 (positive) and terminal 
4 (ground) of the disconnected air-flow sensor 
plug. 



Functional check of the hot-wire 
signal 

Plug the connector into the air-flow senor. 
Remove LH relay (XXV) and press terminal 30 
and terminal 87 into the relay socket. 
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It must be possible to measure a voltage be- 
tween terminals 6 and 7 on the disconnected 
LH control unit plug. 

Display: = 1.5 V - 1.8 V 

Blow onto the hot-wire in the air-flow sensor 
and observe the voitmeter. 

Display: = 1.5 V - 5 V 



If the battery voltage display does not appear, 
check the cable harness and plug connections 
with reference to the circuit diagram. 



Functional check of the hot-wire 
self-cleaning process 

Allow the engine to run with integrated, con- 
nected air-flow sensor. 



Condition: 

Engine temperature > 140°F 
Increase speed to above 2000 rpm. 



Turn off the engine, i.e. ignition off. After 
approx. 4 seconds, the hot-wire must glow for 
approx. 1 second (self-cleaning function). 
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Error code 1122 

This error code indicates a fault in the area of 
the rotary idle controller. 

Note: 

A functional check can be carried out using 
the actuator and input signal functional check. 

in the event of an error, check the cable har- 
ness with reference to the circuit diagram. 



Error code 1123 

This error code indicates that the Lambda con- 
trol has detected that the mixture is too rich. 

Possible causes for too rich a mixture 

System pressure too high 

No partial vacuum at the pressure regulator 

Injection valve does not close 

Blockage in the return line to the fuel tank 

Misfiring 

Short-circuit to positive. Lambda probe 
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Error code 1124 

This error code indicates that the Lambda con- 
trol has detected that the mixture is too lean. 

Possible causes for too lean a mixture 

Short-circuit to ground, Lambda probe 

Air infiltration on the intake side 

Air infiltration on the exhaust side before the 
Lambda probe 

Injection valve does not open 
Fuel pressure too low 



Error code 1125 

This error code indicates a fault in the area of 
the Lambda probe. 

Possible faults: 

Short-circuit to ground 
Short-circuit to positive 
Break in the circuit 

Testing the Lambda probe signal 
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Disconnect the Lambda probe plug 



Only use a digital voltmeter to measure the 
voltage of the Lambda probe, or use a com- 
parable measuring device with an internal 
resistance (Ri) of not less than 10 Mn. 
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Measure the voltage between pin 1 and ground. 
1 




3 2 

35 

T he voltage will be in the range of approx. 150 
mV - 900 mV , according to the mixture com- 
position. 

3heck the cable harness to the LH control unit 
with reference to the circuit diagram. 
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Error code list for the LH control 
unit 



Error code Error path 

1500 No fault 

1000 Output terminated 

1111 Supply voltage too low / high 

1112 Idle contact 

1113 Full load contact 

1114 Engine temperature sensor 

1 121 Air-flow sensor 

1 122 Rotary idle controller 

1 1 23 Lambda control detects too rich a mixture 

1 124 Lambda control detects too lean a mixture 

1125 Lambda probe 



The digit 2 may also appear in the second error code digit position (e.g. 1211) indicating "sporadic 
error", i.e. an occasionally occurring fault. 

This does not apply to error code 1 000 and 1 500. 
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Trouble-shooting, EZK control unit 



Diagnosis using the tester can only indicate 
the error path, but not a d elective com- 
ponent. 



Error code 2112 

This error code indicates a fault in the area of 
the idle contact. 

Possible taults: 

Short-circuit to ground 
Switch stuck 



Note: 

The entire error memory must be read out 
before trouble-shooting. 



Testing the idle contact 

Ignition off 

Disconnect the plugs from the EZK control unit 
and the LH control unit. 



Connect an ohmmeter between terminal 

8 and terminal 18 of the EZK control unit plug. 
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Display: 

Throttle valve closed: R < 10 fi 

Throttle valve open: R = t»fi 

Switchover must occur even if the throttle 
valve is only slightly open (approx, 



Error code 2113 

This error code indicates a fault in the area of 
the full load contact. 

Possible faults: 

Short-circuit to ground 
Switch stuck 



Testing the full load contact. 

Ignition off 

Disconnect the plugs from the EZK control unit 
and the LH control unit. 

Connect an ohmmeter between terminal 26 
and terminal 18 of the EZK control unit plug. 

Display: 

Throttle valve closed: R = m fi 

Throttle valve open: R = 10 CI 

The switching point must be just before full 
load. 
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Error code 2114 



Display: 



This error code indicates a fault in the area of 
the engine temperature sensor. 




32T 
59 - 86 C F 
1Q4°F 
176°F 
212°F 



4400 Q - 6800 O 

1 400 n - 3600 n 

iooon- 1300 n 

250 n - 290 fl 

too si - 210 n 



If these values are net achieved duri~c this tes: 
ing step, measurement must be carried out 
directly on the engine temperature sensor. 




BBJ Z2 



Possible faults 

Short-circuit to ground 

Short-circuit to positive 

Break in the circuit 

Defective engine temperature sensor 



Note; 

Always measure the resistance of the engine 
temperature sensor between the contact lug 
and the housing as this contains two tempera- 
ture sensors, independent from one another. 

The engine temperature sensor advances the 
spark angle when the engine is cold for im- 
proved running. 



Testing the engine temperature sensor 

Ignition off 

Disconnect the plugs from the EZK control 
unit and the LH control unit. 

Connect an ohmmeter between terminal 1 9 
and terminal 1 8 of the EZK control unit. 
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Error code 21 15 



Error code 2121 



Th.s error code does not clearly determine 
whether the fault is in the area of the full load 
contact or in the area of the idle contact. 



This error code indicates a fault in the area of 
the load signal (e.g. partial load) 
between the LH control unit and the EZK con- 
trol unit. 



More detailed information is then given by 
error code 21 12 or 21 13. 



Possible faults 



Break in the circuit 
Short-circuit to ground 



If this load signal is not received by the EZK 
control unit, ignition is retarded in the partial 
load area and full load area. 

Control value for an intact load signal 

3000 1/min 32° before TDC ±4° 

In the event of a fault, check the cable harness 
with reference to the circuit diagram. 
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Error code 2126 

This error code indicates a fault in the area of 
the transmission safeguard switch. 




Error code 2131 and 
error code 2132 

These error codes indicate a fault in the area 
of the knock sensors. 

Error code 2131 Knock sensor 1 

Error code 2132 Knock sensor 2 

Error testing of the knock sensors is an active 
error test, i.e. the error test is carried out while 
driving. 

If there is a fault, first check the wiring for short- 
circuit to ground, short-circuit to positive and 
continuity, with reference to the circuit 
diagram, before replacing knock sensors. 



Possible faults 

Switch defective 
Short-circuit to ground 



Trouble-shooting: 

See repair manual, checking the transmission 
safeguard switch, Page 28 - 70. 
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Error code 2133 

This error code indicates a fault in the control 
unit. 

If this error code appears, replace the EZK con- 
trol unit. 



Error code 2134 

This error code indicates a fault in the area of 
the Hall generator signal. 

Possible faults: 

Short-circuit to ground 
Break in the circuit 



Testing the Hall generator signal 

Disconnect the plug from the EZK control unit. 

Connect an oscilloscope to terminal 22 and ter- 
minal 4 of the EZK plug. 

Operate the starter motor 

The following image must appear on the oscil- 
loscope. 









I 

5 V 

I 



If this is nor the case, carry ojt the test on the 
Hall generator directly. 
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If the Hall generator is defective, the control 
unit retards the ignition by approx. 6° for all 
cylinders in the upper partial load or full load 
areas. 



Error code 2141 

This error code indicates a fault in the control 
unit. 



If this error code appears, replace the EZK cor 
trol unit. 
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Error code list for the EZK control 



unit 

Error code Error path 

2500 No fault 

2000 Output terminated 

2112 Idle contact 

2113 Full load contact 

2114 Engine temperature sensor 

2115 Idle/full ioad contact 

2121 Load signal from the LH control unit 

2126 Transmission safeguard switch 

2131 Knock sensor I 

2132 Knock sensor II 

2133 Knock control in the control unit 

2134 Hall generator signal 
2141 EZK control unit 



The digit 2 may also appear in the second error code digit position {e.g. 2212), indicating "sporadic 
error", i.e. an occasionally occurring fault. 

This does not apply to error code 1000 and 1500. 
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Resetting the error memory 

The error memories of the LH control unit and 
the EZK control unit must each be reset in- 
dividually. 

Once error diagnosis has been terminated for 
the LH or EZK control units, this is indicated 
by error code 1 000 for the LH control unit or 
2000 for the EZK control unit. 

It is only possible to reset the error memories 
when this error code has appeared. Proceed 
as follows: 

Press the yellow key repeatedly until the func- 
tion symbol (see display) appears on the func- 
tion display. 

Display: 




Press the green key until the 
pears on the function display. 

Display: 



ap- 



3 



yyyyO 



The error memory has been reset when the - 
LED goes out and the function display chan- 
ges to 0000. 

Display: 



o 



Function symbol 



Note: 

A test drive must be made after resetting the 
error memory 

Observe the following conditions for this: 

1. The engine must be at operating tempera- 
ture, i.e. at least 176"F. 
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2. The duration of the test drive (minimum 
5 minutes) 

3. At the end of the test drive, run the engine 
for at least 60 seconds without opening the 
throttle valve. 

After the test drive, read out the error 
memory once again. 
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Operating conditions for start of diagnosis 



Systems 


Ignition on 

Engine standing still 


Engine running 


923 S4 ,/ 928 GT 
928 GTS (5 4 1) 






LH-Jetronic 


yes 


to n < 2500 rpm 


EZK 


yes 


to n < 2600 rpm 


ABS / lock 


yes 


no 


Airbag 


yes 


yes 


Alarm system 


yes 


yes 


RDK 


yes 


yes 
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1. General information 

1.1 Application 

The Systemtesler 9288 (BOSCH KTS 301) is a micro processor-con- 
trolled self-diagnosis tester. 

All systems which have a diagnosis interface as per ISO Standard can 
be tested with this tester. The following tests are possible: 

• Reading out the fault memory 

• Testing of the actuators 

• Testing the circuit inputs 

• System adaptation 

• Engine-knock detection 

• Sensor and status checks, tire-pressure mon to ring (RDK) 



1.2 Construction (Fig. 1) 



The Systemtesler 9283 is a high-quality piece of electronic equip- 
ment. In order to prevent damage to the equipment as a result of im- 
proper use, please read the information in the operating instructions 
carefully and comply with it. 

In addition, the instructions (specifications) of the vehicle manufac- 
turer are also to be observed. 

If the tester should "ail, check the following points before se-dirg it in 
for repair: 

1. Has the tester been operated incorrectly? 

2. Is the battery sufficiently charged ? 

3. Is the adapter cable OK? 

; Please nets wren checking the adapter cable that a highly sensi- 
tive electronic matching circuit is insta lied in the vicinity of tine 1 9- 
pote plug). 



No. Description 



Function 



Remarks 



LCD indicator 



Dot matrix 5x3 

4 iines each with 20 characters 

Fo-eign languages possible 

Illumination 



If the Systemtester 9238 is switched on 
without the program module, following 
the self-test the tester switches off auto- 
matically and informs the user that the 
program module is not fitted. 



Keyboard 



Keys t, 2, 3 
Keys < > 
Key H 



Key M 



Key 
Key 



t> 
<7 



Selection key 

Previous page/ next page 

Help menu, e.g.: 
Illumination 
Screens stored 
Control -unit overview 
Setting up printer 
Switching off unit 

Return to the next higher 
program level following 
termination of a test 
sequence or, during a test 
sequence, return to the 
last display 
Storing indication 

Playing back 
stored reading 



Switching on: 

Switching off: 
(a utomatic) 



Press any key 

180 s after last 
depression of a key or 
if no data stream flows 
across the serial 
interface. 



The last field in the top right-hand corner is 
filled completely, this means that this is a 
stored figure and not an actual, 
real-life figure. 



Power supply 



If the voltage is not sufficient, 
"Charge battery" appears 
on the display. If this is 
not done, the unit sw itches 
itself off. 



Fitted accumulator with NiCd batteries. 
The Systemtester 9238 must be switched of 
during the initial battery charging process. 
Charging time > 8 hours 



Discharged upon delivery. Following charge: 
Operating time: 

4-8 hours without scale illumination 
1 -2 hours with scale illumination 



Connection to vehicle battery by means 
of vehicle-specific adapter lead (see 1.4) 



Connection through ISO-interface 
Charging voltage supply 



Battery charger (accessory) 



For test operation and for charging 
the NiCd t 



Connection for 

input and output devices 



Connection facility for Printer 

e.g, Epson, IBM, Hewlett Packard (HP) 



The Systemtester 9288 transmits data i 
the following conf'g jrations: 
3 data bits / 1 start bit / 1 stop bit / 
No parity (for printer matching) 



Connection for vehicle 
specific adapter lead 



Reading out the data 



Input for flashing-cede support 



Plug-in programme moduie 
[see also Figure 2) 

A C-MOS ! 
Do not touch plug ! 



Operating system 
LCD drive 
Keyboard 

Interface communication 
Computations and data 



Plug in module: 
remove rubber p.-otect or, 
insert module fully. 
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1.3 Battery charger run off mains voltage [Figure 3) 

- Accessory - 

Item 1 Charger with connecting cable, 1.5 m long 
Item 2 8-pin AMP plug 

1.4 Vehicle-specific adapter cable 

Porsche No. 000 721 923.S1 

1.5 Connecting lead (Figure 4) 

- Self-fabrication - 

-or printer, prograrrme load station or similar unit 

For interface-trunk assignment, see manual of corresponding unit 

Printer cable for standard D 25 
BOSCH No. 1 684 465 193 

Printer cable for EPSON 
30SCH No. 1 684 455 194 



2. Connection 

The following points must be observed: 

- No gear must be engaged cn the vehicle (Automatic transmission 
in position N ■ P) - Danger of Accident I 

- ALL workon the vehicle mustonly be carried out with theignitlon 
switched off. 

After having connected the vehicle-specific adapter cable, the in- 
structions listed under "3" are displayed on the Systemt ester 9283: 

2.1 Charging with the battery charger (Fig. 3) 

Connecting the Systemtester 9288 to the battery charger, (Fia.l, 
p os. 5 

2.2 Diagnosis 

Connecting the Systemtester 9288 to the diagnosis plug in the veh- 
icle by means of the vehicle-specific adapter cable. 

Switch on the tester and proceed according to the instructions dis- 
played. 



3. Testing 

Scope of module: 

Guidance through the menu, communication with the ECU, reacing 
out the error memory and selection of the "Help" menus, actuator 
diagnosis, circuit inputs and system adaptation, engine-knock defec- 
tion, sensor and event check for the tire -pressure monitor (BDKJ. 



3.1 Reading-out the error memory 

Connect the Systemtester 9288 (s 
Switch on the Systemtester, 
(possible with every key!) 

Display: 



• 20 



PORSCHE 
Eprom modul eng 
Mod, intro. xx.xx.xx 



Due to the fact that the Systemtester 9288 can store error displays 
(see Chapter 3.7), the following display will appear if errors have 
been stored in the image memory: 



Stored displays 
erased ? 
1 - yes 
3 = no 


Key 3 




Display: 




Print out 
displays: 


H 


continue: 


:- 



H - Kelp menu (see 3.6) or key 1 
Display: 



Vehicle types 

1 = 944 S 

2 = 911 Carrera 4 

3 = 928 S 4 



Selection of the vehicle type with key I, 2 or 3. 

After the vehicle type has been selected, the following instruction 
appea rs: 



Connect adapter 
cable to veh. plug, 
ignition "ON". 
After completion: 



The following then appears: 



Wait for 




Data 




Break off test: 


N 



After a short pause, the Systemtester 9288 reports all the sys- 
tems that are installed in the particular vehicle. If a system is pre- 
ceded by " # ", this means that at least 1 error is stored in that 
particular system. 

Examples: 



Installed systems 

1 = = LH 

2 = * EZK 

3 = RDK 



The particular system can be selected by means of key 1, 2 or 3. 

After selection (for instance with key 1), the following display ap- 
pears: 



LH 




System: 


LOI LH-JET 


Se-. No. 


92861812313 


R8. No.: 


0280002507 



if a specific instruction does not appear in a display, it is always pos- 
sible to proceed by pressing the button 
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After pressing the key > , a selection menu is displayed: 



Menu 

1 - Fault memory 

2 = Drive links 

3 - Input signals 



< Menu 

1 = System adaptation 



In the example -press key!. There then follows the display of the 
number of errors which are stored {if any). 



Number of 
faults 

— > 2 t— 



Proceed with key 



Additional info to 
every display with 
key 1 
continue; 



Proceed with key > 
Error output: 



I: Engine 

temperature sensor 2 
Short to ground 
not present 



If keyl is pressed instead of the > key, the corresponding error 
code display appears (the last two digits of the flashing code). 



Fault code: - 14 - 



Proceed with key =■ 

Further errors are displayed (if they exist): 



2: Idle contact 

Short to ground 
present 



If key 1 is pressed instead of key > the corresponding error-code 
display appears (the last two digits of the flashing code). 



Fault code: - 12 - 



After the last displayed error, the following instruction appears: 



^cpai' 'ej : accord- 
ing to repair 
instruction 
Continue: 



Proceed w.'th key > 



Fault repaired ? 

1 - y'eS 

3 = no 



Return to display "No. of errors" with key 3. 
Proceed with key 1: 



Fault menory 

1 »> Erase 

3 = Do not erase 



If key 3 is | 
= Return to menu "error memory". 

The error memory is not erased I 
Proceed with key 1 : 



Fault memory 
has been cleared 

Return: 



The test scope "Read-out error memory" is terminated at this 
point. 



3.Z Actuator diagnosis 

If an actuator is selected, this is triggered by the ECU so that it can 
be checked for correct functioning. 

The various actuators components are gone through one after 
the other and are selected with the > key. 

Operate the Systemtester 9288 as described under 3,1 until the 
following menu display appears: 



M g n - 

1 = Fault memory 

2 = Drive links 

3 Input signals 



After pressing key 2, the display for the first actuator appears: 



Injector 




to activate 




1 = Start 




Continue: 


- 



if key L; - is rrsssec. che next ^c:_c:cr s selectee. 
Pressing key '. results in the following instruction: 



Can injectors be 
heard / felt ? 
1 = yes 
3 no 
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Key 1 selects the next actuator (e.g. idle actuator). Following in- 
struction: 



Repair fault accord- 
ing to repair 
instructions 
Continue: 



After pressing key the following disp'ay appears: 



Injector 
to activate 
1 = Start 
Continue: 



Proceed with key 1 

Can injectors be 
heard / felt ? 
1 = yes 
3 = no 



Proceed with key ! to the next actuator. 



Idle stabilizer 




to activate 




1 = Start 




Continue: 


> 



Proceed with key 1 



Can idle stabilizer 
be heard / felt ? 
1 = yes 
3 = no 



By pressing key 1. the next actuator is selected. After pressing key 
3, the next instruction appears: 



Repair fault accord- 
ing to repair 
instructions 
Continue: 



Proceed with key : 



Idle stabilizer 




to activate 




1 = Start 




Continue: 


- 



After pressing key T, the following display appears: 



Can idle stabilizer 
be heard / felt ? 
1 = yes 
3 = no 



By pressing key 1, the next actuator is selected. The actuators are 
selected one after the other and triggered until thefollowing dis- 



play appears : 


Drive fink test 




completed 




Return: 


N 



By pressing the key X the operator is returned to the menu. 



3.3 Circuit inputs 

In addition to the actuators, the Systemtester 9288 can also 
check circuit inputs. To this end, operate the Systemtester 9238 
in accordance with 3.1 until this menu display appears: 



Ver j 

1 = Fault memory 

2 = Drive links 

3 = Input signals 



Press key 3 



Idle contact 




1 - Start 




Continue: 


> 



By pressing key > the next circuit input is selected. 
The next display appears when key 1 is pressed. 



Activate accl. pedal 
Idle contact 
- closed - 
Cont nje: 



Operate the accelerator pedal, the following display appears: 



Activate accl. pedal 
Idle contact 
- open - 
Cont nye : 



The ne*t c rcuit input is selected by pressing key ^. Repeat until 
this display appears: 



Input signals 
testing completed 

Returr : 



Press key N for return to menu 



3.4 System adaptation 

When the function "System adaptation" Is triggered, the ECU re- 
gisters the basic air requirement of the engine. 

To this end, operate the Systemtester 9238 as per 3.1 until the 
following menu display appee's : 



Ye-u 

1 = Fault memory 

2 = Drive links 

3 = Input signals 



Proceed with key : 



< Menu 

1 = System adaptation 
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Proceed with key 1 



Prerequisite: 
Eng. at oper. temp, 
with all consumers 
and ignition off. 



Proceed with key > 



System adaptation 
1 = Start 

Ret.n : 



If key N is pressed 
= return to menu. 

If Key 1 is pressed : 



Start engine ! 



Following engine start there appears: 



System is being 
adaptec 

Please wait ! 



After approx. 30 sees there appears: 



System adaptation 
completed 

Return: 



If it is impossible fo carry o.: system adaptation (idle contact not 
closed, or defective), the following display appears: 



No system adaptation 

possible 

Idle contact ? 

Return : N 



After completion of the system adaptation, return to the menu 
with key N. 



3.5 Engine-knock registration 

The engine-knock registration function can only be triggered 
through the EZK or DME control unit. 

To this end, operate the Systemtester 9288 as described in 3.1 
until the following display appears: 



Installed systems 

1 = # LH 

2 = » EZK 

3 = RDK 



The particular system can be selected by means of key 1. 2 or 3. 
For instance with key 2 the following display appears: 



EZK 




System : 


E01EZK 


Ser. No.: 


92861812415 


RB. No.: 


0227400154 



Proceed with key - 

The following menu display appears: 





Menu 


i = 


Fault memory 


2 = 


Knock registration 



Proceed with key 2 



Condition: 

Engine at operating 

temperature 



Proceed with key > 



-• Start knock 
registration before 
test drive 



Proceed with key 



-- A normal test 
drive is a pre- 
requisite 



Proceed with key 



< Stop the test 
drive only if the 
display with the no. 
of knocks comes on. 



Proceed with key 



Knock registration 
1 = Start 

Return: 



Pressing key 1 activates the engine-knock counter: 



Knock registration 
in progress 

Please wait t 
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The knock counter registers 10,000 ignitions before the display 
with the actual number of combustion "knocks* appears. 



Number 




Knocks : 


JOLX 


Combustion: 


xxxxx 


Continue; 


> 



Proceed with key- 



Knock registration 
completed 

Return: 



If knock registration is impossible (due to 'aok of engine-speed 
signal), the following display appears: 



No knock reci st- 




rati on possible. 




BPM signal ? 




Return: 


N 



Following completion of the knock registration test, return to the 
menu with kev N. 

3.S Help menu 

The "Help" menu can be selected from every display by pressing 
key H. Return to the initial display with key N. 



Help menu 

1 = Illumination 

2 = Display stored 

3 = Ctrl, unit chart 



Proceed, for instance with key 1: 
Keyl: 

The scale illumination is switched on and the tester returns to the 
previous display. 

Or with key 2 : 



Data display 

1 -- Print 

2 = Clear 



Proceed with key 1 

Stored displays are printed out (If printer connected). 
Proceed with key 2 
Stored displays are erased. 

With the "Help" menu, for instance 



Help menu 

1 = Illumination 

2 = Display stored 

3 = OIL unit chart > 



if the key > is pressed, a further section of the "Help" menu is dis- 
played : 



-= Help menu 

1 = Printer setting 

2 = Switch off equip, 

3 = Baud Rate 



Proceed for instance with key 1 



Printer setting 

1 = IBM 

2 - HP Quiet Jet 

3 = EPSON 



The selection of the printer results in the tester bei-g set up for 
the printer type in question. 

3.7 Store measurement displays (Key i> ) 
Using key , all displays can be stored manually. 
T-o ; ; : .■ ■ i- splays are stt.reo automatic-; 

- ECU- Identity 

- Installed systems 

- All existing errors 

When the memory limit is reacted, the following instruction is 
displayed: 



Data display mem. 
full ! 

3eiurr : 



3.8 Show stored measurement displays (Key <J- ) 

Using the keys < or the stored displays for the selected sys- 
tem can be shown. 

The stored displays can be called up by means of the <$■ key. 

The system selection (LH - EZK - RDK) takes place with the keys 1, 
2 or 3, 

4. Service and wear parts (BOSCH) 



Fig. 


BOSCH Part No. 


Des cnation 


Comment 


1/3 


1 687 335 002 


NC- battery 




4/1 


1 684 433 152 


Flue 




4/2 


1 6S4 435 170 


Socket 


9pole 


4/3 


1 680 552 005 


Screwed cap 






1 634 465 193 


Pr ■ ter cable 








(Standard D25) 






1 6B4 465 194 


Printer cable 








(EPSON) 





4.1 Sen/ice parts (Porsche) 



Designation 


Porsche Part No. 


Special tool No. 


Systemtester 9288 


000.721.928.80 


9288 


Adapter cable 


000.721.928.31 


9283/1 


Battery charger 


000.721.928.82 


9288/2 


Module (D) 


000.721.928.34 


9288/4 


Module (GB/USA) 


000.721.928.35 


9288/5 


Module (F) 


000,721.928.86 


9288/6 


Module [1) 


000.721.928.87 


9288/7 


Module (E) 


000.721.928.88 


9288/8 
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TOLERANCES. AND WEAR LIMITS 



When Installed Wear Limit 

(new) 

Cooling System 

Coolant thermostat Opening temperature 81 - 85° C 

Radiator Cap 

High pressure valve Opening pressure 0,9 - 1.15 bar 

Low pressure valve Opening pressure 0, 07 - 0. 12 bar 

Oil Circuit 



Oil consumption 

Oil pressure at 80° C oil 

temperature and at 5000 rpm 

Oil dipstick 

Upper mark 

Lower mark 

Oil pump 

Clearance 



ltr/1000 km 

Pressure 

Oil volume 
Oil volume 

Axial play 
Radial play 



ca. 1.5 



o bar 

7. 5 ltr 
6. 0 ltr 

0. 080 - 0. 120 
0, 060 - 0. 088 



Valve Timing 
Camshaft bore 
Camshaft 
Camshaft 

Bucket tappet bore 

Bucket tappet 
Camshaft 



Inside dia. 

Diameter 

Axial play 
Inside dia. 

Diameter 
Runout 



60. 5 



60. 5 



+ 0. 03 

- 0 

- 0.03 

- 0. 045 



0.10 - 0.18 
+ 0. 010 
+ 0.038 
0. 018 
- 0.034 
0. 02 



38 



38 



Cylinder Head and Valves 



Bearing surface 

Valve seat: 

Intake 

Exhaust 

Intake 

Exhaust 

Outer correction angle 

Inner correction angle 

Valve guides: 

Intake and exhaust 

Valve stem: 

Intake 

Exhaust 



Distortion 

Width 
Width 
Seat angle 
Seat angle 



Inside dia. 

Diameter 
Diameter 



max. 0.08 



1.7 

2. 0 
45° 
45° 
30° 
60° 



9 + 0. 015 



S. &T 
8.95 



0. 012 
0. 012 
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Valve guide/valve stem 

Intake 

Exhaust 

Compression 



Clearance 



When Installed 
(new) 



Wear Limit 



0.80 
0.80 



8 bar and more 



6. 5 bar 



Pistons and Connecting Rods 
Cylinder/piston Clearance 



0, 024 - 0, 048 



Mahle 



Piston rings 



Side clearance 



Piston rings 



End clearance 



Groove 1 0. 06 - 
0. 102 

Groove 2 0. 04 - 
0. 072 

Groove 3 0. 013 - 
0. 127 
Groove 1 



KS 



0. 05 - 
0.082 
0. 05 - 
0. 082 
0. 023 - 
0. 137 

0, 20 to 0. 40 
Groove 2 = 0. 20 to 0. 40 
Groove 3 = 0.40 to 1. 40 



ca. 0.080 



+ 0. 018 

Conrod bushing Diameter 24 

+ 0. 0^8 

Piston pin Diameter 24 - 0.004 

Conrod bushing/piston pin Radial play 0. 018 - 0. 032 



Crankshaft and Engine Block 



Crankshaft 

< measured on 2nd, 3rd or 4th 
bearings, 1st and 5th bearings 
running in vees) 
Conrod bearing journal 
Conrod bearing/crankshaft 

Crankshaft bearing journal 
Crankshaft bearing/crankshaft 
Crankshaft bearing/crankshaft 
Cylinder bore 



Runout 



Diameter 
Radial play 
Axial play 
Diameter 
Radial play 
Axial play 
Out- of- true 



0,04 - 0,06 



51.971 - 51.990 
0.034 - 0. 092 
0. 100 - 0.400 
69,971 - 69.990 
0.020 - 0.098 
0.110 - 0.312 
0. 010 



max. 0,08 



0. 020 
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ENGINE TORQUE SPECIFICATIONS 



Location 


Tinhtpninn f^npnif i rat Inn 1 ; 


Trim i rp 

Nm (ftlb) 


I III ggU) 


Main bearing 


3 steps: 1st step 


20 (14) 


M 12 x 1.5 




2nd step 


40 (29) 






3rd step 


60 + 5 (43 + 3.6) 




Crankcase with "X" next 




75 + 5 (54 + 3.6) 




to case number and all 








crankcases with closed 








main bearing bushing, 








bearing 1 








Main bearing 


2 steos' 1st steD 


20 (14) 


M 10 




2nd step 


40 - 5 (29 + 3.6) 




Crankcase with "X" next 




50 + 5 (36 +3.6) 




to case nurnber and all 








crankcases with closed 








main bearing bushing. 








bearing 1 








Oil pump 


2 steps: 1st step 


15 (11) 


M 8 




2nd step 


20 (14) 




Conrad nut with smooth 




58 + 5 (42 +3.6) 


M 10 x 1.25 


bearing surface 








Conrod nut v/ith ribbed 




fb I b4) 


M 1U X 1 ,Zh 


bearing surface 








L-yhnaer neaa 


A) rre-loaamg cylinder 




M 12x1.5 




neaa gaSKet 








1 st step 


20 (14) 






2nd step 


50 (36) 






3rd step 


85 (61) 






B) Gasket left in preloaded 








condition 30 minutes 








C) Final tightening: 








Nuts unscrewed one 








after the other by 








1/4 turn and then 








tightened. See note 








on page 15-7 


85 (61) 






New tightening instructions 








for changed cylinder head 
gasket: 








Part No. 928.104.361.02 








Cyl. 1 - 4 








Part No. 928,104,362.02 








Cyl. 5-8 








Part No. 928.104.371.09 








Cyl. 1 -4 
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Engine, Crankcase 



928 



Location 


Tightening Procedures 


Torque 
Nm fftlb) 

1 111 1 ^ 1 L- 1 U f 


Thread 




ure for cylinder head 
gasket: 

ET-No. 928.104.372.09 
Cyl. 5 - 8 








from following engine 
numbers onward: 








80 C 0260 M 28/09 

80 C 5269 H 28/10 
82 C 0713 M 28/11 
82 C 5782 M 28/12 

81 T 1037 M ?8/ 1 S 
81 C 6398 M 28/16 
80 C 8051 M 28/17 
80 C 9155 M 28/18 








1st step 
2nd step 
3rd step 


20 (14.6) 
50 (36.5) 
90 (65.7? 




Cyl inder head 
studs 


torquing by angle of 
rotation: 

1st step 
2nd step 
3rd step 
4th Step 

Only in conjunction 
with new stud 
bolt 

Recognizable by: 

Color:ochre (gal- 
vanized, 
yel 1 ow pas- 
si vated) 

I rir cdu . 1 Uiltjei dllu W 1 in 

cylinder head 
gasket 

928.104.361.02/362.02 
928.104.371.09/372.09 


20 

90°of rotation 
90°of rotation 
9G°of rotation 
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Engine /Crankcase 



1C 



Location 


Tightening 
Specif icat ons 


Torque 
Nm (kpm) 


Threads 


Camshaft housing 
to cylinder head 




20 (2.0) 


V 3 


Plug on camshaft housing 




40 (4.0) 


M 18 x 1.5 


Camshaft 




45 (4.5) 
65 (6.5) 


M 10 (8 81 
M 10 (10.9) 


Soark oluas 




25 to 30 
(2.5 to 3.0) 




Flywheel 




90 (9.0) 


M 10 x 1.25 


Pulley 




295 (29.5) 


M 18x1.5 . 


Oil drain plug 




60 (6.0) 
50 (5.0) 


M 22 x 1.5 
M 20 x 1 .5 


Thermostat housing plug 




80 (8.0) 


M 48 x 1.5 


Oil pressure sensor 




35 (3.5) 


M 18 x 1.5 


Pressure relief valve plug 




40 (4.0) 


M 18x1.5 


Bypass valve adapter 




70 (7.0) 


M 24 x 1.5 


Water drain plug in engine 
block 




35 (3.5) 


M 12x1.5 


Radiator water drain plug 




1,5(0,2) 


M 10 


Ad^ntpr tn radiator 
to engine 




70 (7 0) 
70 (7.0) 




Oil hose to adapter 
on crankcase upper 
section 




70 (7.0) 


M 26 x 1.5 


Oil hose to adapter on 
radiator 




70 (7.0} 


M 26x1.5 


Temperature switch 
on radiator 




40 (4.0) 
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Location 


Tightening 
Specifications 


Torque 
Nm (kpml 


Threads 


Coolant thermostat 
housing to engine 


Two steps: 
1st steo 
2nd step 


10 (1.0] 

20 + 2 (2 0 + 0 2) 


M 8 


Coolant temperature 
transmitter 




25 -30 (2.5 - 3.0) 




Air Injection: 








Adapter on cylinder head 




40 (4.0) 




Check valve 




55 (5.5) 




Oxygen sensor air line 




30 (3.0) 
55 (5.5) 


M 18x1.5 


Exhaust gas test nut 
on catalytic converter 




30 (3.0) 


M 14 x 1.5 


Exhaust gas test plug 
on catalytic converter 




15 {I --Si 


M 3 x 1 


Temperature sensor II 
to thermostat housing 




12 (1.2) 




Temperature valve 
to connector 




max. 15 ( 1 .5) 


M 10 x 1 


CO test line 

to exhaust manifold 




25(2.5) 




All other bolts 
and nuts: 








M 6 




6 + 2(0.6 + 0.2) 




M 8 




20 + 2(2.0 + 0.2) 




M 10 




40 + 5(4.0 + 0.5) 
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Engine, Crankcase 



Engine tightening torques (32-valve engine) 



Location 


Thread 


Tightening torque Nm (ftlb) 


Main bearing bolts 


h A lO v 1 C 
W\ \ £ X \.D 


1st stage 
2nd stage 
3rd stage 


30 (22) 
55 (41) 
75 +5 (55 


Main bearing bolts 


M 10 


1st stage 
2nd stage 


20 (15) 
50 + 5 (37 


Oil pump bolts 


M S 


1st stage 
2nd stage 


15 (11) 
20 (15) 


Connecting rod bolts 
Verbusrip nut 


M 10 x 1.25 


75 (55) 




928 GTS (5.4 1) Engine 
Type M 28.49/50 

Connecting rod bolts 
(forged con-rods) 
Verbusrip nut 


M 10 x 1.25 


25 + 90° tightening angle 


Cylinder head studs 




1st stage 
2nd stage 
3rd stage 
4th stage 


20 (15) 
90° torque 
90° torque 
90° torque 


Cylinder head hexagon 
head bolts 




1st stage 
2nd stage 
3rd stage 


20 (15) 
90 c torque 
90° torque 


Camshaft bearing 
saaaies 10 cyunuer neao 


M 6 
M 8 


10 (7) 
20 (15) 




H ex socket head bolts for 
chain tensioner 


M 6 


10 (7) 




Banjo bolt / 
chain tensioner 


M 8 x 1 


10 (7) 




Check valve / 
c-.ain tensioner 


M 10 x 1 


15 (11.) 




Camshaft bolt union 


M 10 x 1.5 


65 (48) 




Cylinder head cover 


M 6 


10 (7) 




Spark plugs 


M 14 x 1.25 


25 to 30 (18 to 22) 




Flywheel bolts 


M 10 x 1.25 


1st stage 
2nd stage 


40 (30) 
90 (66) 



Engine tightening torques (32-valve engine) 
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Engine, Crankcase 



928 



Location 



Thread 



Tightening torque Nm (ftlb) 



Pulley bolts 

Oil drain plug 

Thermostat housing plug 

Oil pressure sender 

Pressure release 
valve plug 

Short-circuit valve 
screw-in flange 

Cylinder block 
drain plug 

Radiator drain plug 

Screw-in flange 
to radiator 
to engine 

Oil hose to screw-in 
flange at upper 



crarif 



section 



at coolant radiator 

Temperature switch to 
coolant radiator 

Regulator housing for 
coolant circuit to engine 

Temp, sender unit - 
coolant temperature 

Check valve 
Air line 

Oxygen sensor 

Exhaust gas takeoff p ug 
to catalytic converter 

Temp, sensor NTC II 
to regulator housing 



M 18 x 1.5 
M 20 x 1.5 
M 48 x 1.5 
M 18 x 1.5 
M 18 x 1.5 

M 24 x 1 .5 

M 12 x 1.5 

M 10 

M 26 x 1.5 
M 26 x 1 .5 

M 8 



M 18 x 1.5 
M 8 x 1 



295 (218) 
50 (37) 
80 (59) 
35 (26) 
40 (30) 

70 (52) 

35 (26) 

1.5 (1) 

70 (52) 
70 (52) 

70 (52) 

70 (52) 
40 (30) 

1st stage 
2nd stage 

25 - 30 (18 - 22) 

55 (41) 
30 (22) 
55 (41) 
15 (11) 

12 (9) 



10 (7) 

20 + 2 (15 + 1) 
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Location 


Thread 


Tightening torque Nm (ftlb) 


Knock sensor bolt union 


M 8 


20 (15), without washer 


Knock sensor bolt union 
as of Engine No. 
M 28.42 81 M 51771 
M 28.47 85 M 01112 
928 GTS (5.4 I) 
engine type M 28.49/50 


M 8 


20 (15), original screw 
(micro-seal type) 




without washer 


Intake rail mounting 


M 8 


15 (11) 


Hall sender mountina 


M 6 


8 (6) 


CO branch line mounting 
to exhaust manifold 




25 (18) 


All other nuts and bolts 






M 6 
M 8 
M 10 




8+2 (6 +1) 
20-2 (15 +1) 
40 + 5 (30 +4) 



Engine tightening torques (32-valve engine) 
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70 




4 - 










«- 
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■o. -a 
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f 











No. 


Description 


Special Tool 


Remarks 


1 


Adapter for removal and 
installation of engine 


9137 


Used in conjunction with shop hoist 
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REMOVING AMD INSTALLING ENGINE 



Removing 



1. Use fender and bumper protective covers. 



2. Disconnect battery ground cable at spare 
wheel well. 




3. Loosen and remove engine compartment 
cross brace. 



Note 

Car must stand on its wheels when cross brace is 
removed or installed. 




4. Set up hoist and align with specified pick-up 
points on car, but do not raise car. 



5. Detach windshield washer hoses and engine 
compartment light wires. 



6. Disconnect engine hood supports at top, loosen 
engine hood bolts and remove engine hood. 



7. Remove cap from coolant expansion tank. 



8. Remove air intake hoses and entire air cleaner 
assembly , 



9. Raise car. Hace piece of wood (locally manu- 
factured) on central tube and rear tunnel brace. 
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10, Detach splash shield at bottom. 




11. Drain coolant from radiator. 




Remove water drain plugs on left and right 
side of crankcase. 



IS. Remove lower body brace. 




14. Detach exhaust pipes at exhaust manifolds 
and heat shields on left and right sides. 




15. Detach ground cable at body. 




16. Install and tighten oil drain plug to 
specified torque. 



17. Install and tighten coolant drain plugs 
to specified torque. 



12. Drain engine oil. 
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Engine, Crankc 



9 28 



IS. Unscrew clutch slave cylinder at clutch housing 
and remove with line connected. 

Xote 

Do not operate clutch pedal. 



19 . Remove mounting strap for pressure line to 
slave cylinder. 




20. Disconnect wires on starter. 



21. Remove clutch housing cover with starter. 

Disconnect release lever at ball pin by pressing 
release lever down in direction of clutch. 



22. Open clamps for starter wires on steering cross 
member. 




23. Remove socket head bolts and slide back 
clamping sleeve on drive shaft. 




24, Unscrew throwout bearing sleeve mounting 
bolts and push sleeve in direction of clutch. 




25. Disconnect left and right engine shock ab- 
sorbers at control arms. 
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Engine, Cran 



10 



26. Detach engine shock absorbers with left and 
right mounts. 




27. Cars with air conditioning: Detach tempera- 
ture switch wires on radiator. 




28. Loosen compressor, remove from console 
and suspend it with the hoses connected. 




29. Loosen and remove air pump filter housing. 



30. Detach alternator cooling hose. 
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Engine, Crank case 



928 



31. Loosen lower fan shroud at radiator and re- 
move. 



' ' J t t i > f f | 



qv 7 

32. Detach all coolant hoses at radiator. 





33. Detach bottom oil hose at radiator. 




34, Remove engine mounts separately by applying 
a lifting force from one side to engine with a 
hydraulic jack, locally manufactured pad and 
an appropriate piece of wood on the oil pan, 
loosening the bolts, lifting the engine and re- 
moving the engine mounts. 

Place engine on front cross member carefully. 
Remove second mount accordingly. 




35. Remove clutch/engine mounting bolts. 



36. Lower car. 



37. Loosen and detach vent hose at T-adaptor 
for radiator and thermostat housing. 



38. Loosen and detach coolant hoses at thermostat 
housing. 
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Engine, Crankcase 



10 



39. Detach upper oil hose at radiator while 42. Disconnect B + wire, plug of transmitter wire 

counterholding. to distributor and plug for engine wire harness. 




40. Loosen top radiator mountings and lift out 43. Remove control unit, 

radiator carefully. 




Printed in German;, 



Removing and Installing Engine 



10-7 



Engine, Crankcase 
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46. Detach hydraulic line at power steering pump. 

47. Detach oil hoses at supply tank of power 
steering pump, drain oil and remove tank. 




48. Detach brake booster vacuum hose at mani- 
fold. 



49, Disconnect operating cable for accelerator 
pedal and cruise control, remove holder and 
clamp, and place cables outside. 





50. Be sure to cover condenser on cars with air 
conditioning to prevent damage when re- 
moving and installing (e.g. with a wood 
board). 




51. Engage adapter 9137 (in conjunction with 
floor hoist) in the eyelets provided for this 
purpose. Raise adapter until tight on engine. 



Note 



This requires that car stands on its \ 
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52. Unscrew top engine block/clutch housing 
mounting bolts. 




53. Pull engine forward carefully and remove 
central shaft I with guide tube. 



54, Lift out engine. 




Installing 

Note the following for installation. 

1. Tighten nuts and bolts to specified torques. 

2. Add coolant until level is at edge of filler 
opening (position -heater lever at "warm"). 

3. Run engine to operating temperature and 
check coolant level, adding more coolant 
if necessary . 

Coolant level must reach center of expansion 
tank. 
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ENGINE; REMOVING AND INSTALLING 
(32-VALVE ENGINES) TOOLS 




No. 


Designation 


Special Tool 


Remarks 




Engine lifting tackle 


3033 


VW Special tool 



Please note: 

If necessary, use a commercially available carabiner (650 kg load-bearing 
capacity) to attach engine lifting tackle to workshop hoist. 
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Engine, Crankcase 
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ENGINE, REMOVING AND INSTALLING 
(32-VALVE ENGINES) 

Removal 

1. Disconnect ground lead to bat- 
tery behind tool plate. 




2. PI ace cover over fender and bump- 
er. 



3. Unbolt and remove cross member. 
Note 

Vehicle must be standing on its 
wheels. Cross member is 
tensioned. 

4. Position lifting platform and 
engage vehicle jacking points. 

5. Disconnect hoses for wind- 
screen washer, heated spray 
nozzles and cable for engine 
compartment light. 

6. Unhook accelerator spring retain- 
ing clemp at bottom, unscrew hood 
mounts and lift off hood. 



/.Remove air intake hoses and air 
filter housing as a unit. 



8. Open cap of cooling water expan- 
sion tank and remove top of air 
deflector from cooler. 




9. Raise vehicle and remove 
oil pan guard. 
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10 



10. Drain cooler. (Catch coolant 
in suitable container). 




11. Unscrew water drain plugs 
on left and right of crank- 
case upper half. 




12. Drain engine oil. (Only if 
engine is to be overhauled.) 

13. Disconnect exhaust flanges on 
left and right of exhaust 
manifold and unscrew air in- 
jector. 



Note 

Wrap a piece of wire around exhaust 
system behind junction and attach 
to cross member. 




14. Disconnect body-engine ground 
connection at engine. 



15. Replace cooler drain plug and 
tighten to specified torque, 
1.5 Nm (0.2 kpm) . 



16. Remove bottom section of air 
deflector from cooler. 
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17, Pull air hose off alternator. 21. Unscrew bolts holding driving 

plate, unscrew pen head screw of 
bearing sleeve, push driven 
plate back along central shaft. 

18. Disconnect cable from starter. 





22. The pins for the oil temperature 
sensor must point downward before 
engine cen be removed. 




The clutch must be removed completely 
for vehicles from Model 87, engine 
type H 28.41 onwards. Refer to the 
Workshop Manual, Page 30 - 6b. 
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23. Remove both transmission mount 
bolts . 




24. Disconnect hose from heating 
regulator and pipe stub on en- 
gine and remove. Pull under- 
pressure line for automatic 
transmission from underpressure 
distributor. 




25. Disconnect and remove oil temp- 
erature sensor. Disconnect 
fuel return line while countering 
nut with second open-ended wrench. 




26. Unscrew bolts for clutch housing- 
engine housing top and bottom 
(e.g. jointed socket wrench) and 
push transmission toward rear 
(approx. 5 - 6 mm} . 



27. Disconnect air conditioner com- 
pressor plug connector, remove com- 
pressor from bracket and hang on 
one side with hoses in place. 
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28. Detach both coolant hoses from 

cooler at regulator housing and 30. Disconnect cable from temp- 
remove, erature switch at bottom left 

of cooler- 




Si. Disconnect bleed hose from 
top left of cooler, unscrew 
cooler attachment and lift 
cooler carefully up out of 
engine compartment. 



29. Detach oil hoses for engine 
cooling and ATF cooling from 
top and bottom of cooler, 
countering with second open- 
ended wrench. 
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32. Disconnect coolant filler hose 
from cooler tube at front, right, 
and remove. Disconnect multi- 
plug and B+ terminal . 



35. Disconnect ignition leads on both 
sides from distributor cover, re- 
move both ignition coils from 
bracket and lay to one side. 




33, Disconnect bleed hose from 
cooling water expansion tank 
at engine and remove. 

34. Disconnect fuel supply line, 
countering with second open- 
ended wrench. 



36. Detach filter housing from air 
pur p. 



37. Remove scavenging valve from 
holder. Disconnect hose from 
air-bleed valve and remove. 
Disconnect underpressure hose 
from EZF control unit. 





38. Disconnect underpressure hose from 
brake servo unit and remove. 
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39. Disengage actuating cables for 
throttle, cruise control and 
control cable for automatic 
transmission. Remove safety 
devices and clamp from bracket 
and lay cables over fender. 




40. Disconnect oil hoses from servo 
pump reservoir, drain oil and 
catch in suitable container. Dis- 
connect hose clamp from reservoir 
and remove reservoir. 

41. Remove cover of central electrics 
unit. Disconnect plug-type 
connectors for Lambda probe, 
probe heating and electronic 
ignition. 




42. Disconnect multiplugs from EZF 
and LH control units, together 
with multiplug at right of 
central electrics unit. 




43. Push rubber sleeve out of holder 
into engine compartment. 
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44. Unscrew left-hand and right- 
hand mount bolts in underside 
of engi ne brace. 




45. Attach VW 3033 lifting tackle 
mounted on workshop hoist 
{e.g. Bil stein K 750 H) to 
eyes and slightly tension 
1 ifting tackle. 





47. Tilt engine carefully toward 
front, lifting slightly. Once 
engine housing and clutch housing 
separate, engine can be hoisted 
out of vehicle. 



Note 

Care must be taken to ensure that 

the cable bundle from the central 

electrics unit is paid out as the 

engine is lifted clear of the vehicle. 



48. Disconnect delivery hose from 
servo pump and remove. 



46. Place wooden block (improvised) 
between central pipe and cross 
member. 
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Note 

Mark position of delivery hose 
before disconnecting. 




49. Lift engine clear of vehicle. 




Installation 

Note the fol lowing: 

1 .Push transmission to rear. 
Place wooden block (improvised, 
25 mm thick) between drive shaft 
casing and cross member. Con- 
nect the servo pump delivery 
line before installing the 
engine. (Note mounting 
position) . 




2. Insert cable bundle of central 
electrics. 
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3. Lower the engine onto the hydraulic 
mounts. Detach lifting bar and workshop 
hoist. 

4. Use a car jack to raise the clutch housing 
and transaxle and bring the engine to its in- 
stallation position. 

Note 

To avoid placing the driver plate of the fly- 
wheel under strain, start by fitting the driver 
plate to the flywheel using the six bolts and 
only tighten the pan-head screw of the clamp- 
ing sleeve afterwards. 
Tightening torque: 80 Nm 

5. Top up coolant level to lip. Set heater lever 
to "warm". 

6. Run the engine until it reaches its operating 
temperature, check engine oil and coolant 
levels, top up if necessary. The coolant 
level should lie near the middle of the ex- 
pansion tank. 

7. Fill hydraulic steering fluid reservoir and 
bleed the steering system. 

8. Top up the ATF in the transmission. 



Engine, removing and replacing 
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No. 


Description 


Special Tool 


Remarks 


1 


Engine holder 


9127 




2 


Engine support 


9128 
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USING ENGINE SUPPORT {SPECIAL TOOL 9128) 



We recommend using the engine support as from the state "cylinder heads installed" when assembling 
the engine. 




J 



13-2 Using Engine Support 
(Special Tool 9128) 
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No. 


Description 


Special Tool 


Remarks 


1 


Crankshaft oil sea! extractor 
(putly end) 


9125 




2 


Crankshaft oil seal extractor 
(flywheel end) 


9126 




3 


Feeler gage 




Standard 


4 


Dial gage holder 


VW 387 




5 


Dial gage 




Standard 


6 


Holder (for loosening oil pump 
drive gear) 


9157 




7 


Puller spindle 


US 1039 




8 


Internal extractor 




Standard, e. g. Kukko No. 21. 2 
(14,5 to 18.5 mm) 


9 


Micrometer 




Standard 


10 


Piston ring pliers 




Standard 


11 


Piston ring compressor 


US 1008 A 




12 


Toothed segment 


Part of 9127 




13 


Flywheel holder 


9130 





Printed in Germany 



Crankcase Tools 13-3 




13-4 



Disassembling and Assembling Crankcase and Crankshaft 



VII, 1983 - Printed in Germany 



9 2 8 



Engine/Crankshaft, Pistons 



No. 


Descripti on 


Qtv 


Removing 


Note When : 

Installing 


Special 
Instructions 


1 


Bolt 

M 8 x 30 


6 








2 


Washer B 8 


16 








3 


Bolt 

M8x65 


10 








4 


Nut M 10 
(plastic coated 
threads) 


10 




Always replace 




5 


Washer 


2 








6 


Washer 


10 








7 


Nut M 12 x 1.5 
(plastic coated 
threads) 


10 




Always replace 




8 


Washer 


10 








9 


Crankcase lower 
section 


1 


• 


Clean sealing surface 
to remove grease 




10 


Main bearing shell 
half 


4 




Lubricate 




11 


Thrust bearing 
half (bearing 3) 


1 




Lubricate 




12 


Shaft seal 
(flywheel end} 


1 




Replace 




13 


Shaft seal 
(pulley end) 


1 




Replace 




14 


Crankshaft 


1 




Check end and 
radial play 




14a 


Closed main 
bearing shell, 
bearing 1 


1 




Lubricate, make sure 
bearing engages in 
pin 




15 


Grooved ball 
bearing 


1 


Pull out with 
Kukko 


Check, replacing 
if necessary 




16 


Main bearing 
shell half 


4 




Lubricate 
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No. 


Descriptioi 


Qty 


Note When: 
Removing Installing 


Special 
Instructions 


17 


Thrust bearing 
shell half 
(bearing 3) 


1 


Lubricate 




18 


Crankcase upper 
section 


1 


Clean sealing surface 
to remove grease 




19 


Key 


2 


Install facing 
forwarc 




20 


Dowel pin 


4 






21 


Dowel pin 


2 






22 


Dowel pin 


2 






23 


Dowel sleeve 


2 






24 


Key 

since 1982 models 


I 


Position correctly 
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SEALING UPPER AND LOWER CRANKCASE SECTIONS 



Note 

Only Loctite 574 (orange) should be used as a sealant, 
Loctite 574 will dry only in conjunction with metal 
and exclusion of air. After applying a coat of sealant 
the bolts should be installed and tightened no later 
than 10 minutes, since the sealant on the metal will 
start to dry. 



Removing Old Sealant 

The old sealant does not have to be removed for repairs. 
It is only necessary to remove grease from the surface, 
so that after the cleaning solution has dried the new 
coat of sealant can be applied. The new Loctite will 
dissolve the old sealant in the surface finish and dry 
again after assembling. 

We recommend a fine steel brush or Loctite remover 
80646 for removing old sealant, if this is ever neces- 
sary. 



Applying Sealant 



1. We recommend a short-pile velour roller for appli- 2. Roll on a very thin coat of sealant with a velour 
cation by hand. A tray will also be required for the roller, 
sealant and should have a rough edge to scrape 
excess sealant from the roller. 
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CHECKING CRANKSHAFT BEARING CLEARANCE 



The "Plastigage" method is a simple way of 
checking bearing clearance. 

Plastigage is available in three different sizes 
for measuring ranges from 0.025 to 0.23 mm. 



rype Color Measuring Range 



PC-J 
PR-1 
PB-1 



green 

red 

biue 



0, 025 to 0. 075 mm 
0.05 to 0. 15 mm 
0. 10 to 0.23 mm 




Checking Radial Clearance 



Checking End Play 



1. Remove crankcase lower section. 



2. Remove oil from bearing shell and bearing 
journal. 



3. Place Plastigage having width of bearing on 
crankshaft journal in axial direction. Install 
crankcase lower section carefully and tighten 
to specified torque. 



Note 

Do not turn crankshaft while measuring. 



Use Special Tool VW 387 to check end play. 
Play of new bearings: 0.110 to 0.312 mm 



Wear limit: 



0.40 mm 




4. Remove crankcase lower section. Read wiuth 
of flattened Plastigage from measuring scale. 
Corresponding value on measuring scale equals 
the bearing clearance. 

Play of new bearings: 0.020 to 0.O98 mm 
Wear limit: 0, 16 mm 
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INSTALLING CRANKSHAFT SEAL (FLYWHEEL END) 




Align seal with Special Tool 9126, 



INSTALLING CRANKSHAFT SEAL (PULLEY END) 




Align seal v.'i'.h Special Tool 3125, 
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INSTALLING UPPER AND LOWER CRANKCASE SECTIONS 



1. Apply a thin coat of Loctite 573 on crank case 
lower section. 




2. Install crankcase lower section. 



3. Install mounting nuts by hand. 



4. Install oil pump body, tightening first both 
upper bolts to specified torque. 




5. Tighten mounting nuts to final torque. See 
page 10 - 03 for specified torques and instruc- 
tions. 

Tighten to sequence. 




6. Mount upper section on engine holder after 
tightening nuts. 




7. Remove oil pump body. 



Note 

This is how crankcase upper and lower sections 
are located in longitudinal dire'ction. 



13-10 Installing Upper and Lower Crankcase Sections 
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Assembly note 

On crankcases that have an U X" embossed 
next to the housing number and on crank- 
cases with a closed main-bearing bushing 
(bearing 1), the specified tightening torque of 
the studs has been modified . 
As of Model Year '85, the matching number 
was extended to four digits, and the "X" 
embossed ahead of the number was there- 
fore deleted. 




Tightening sequence - tightening torque 




1325-13 



Tightening sequence: 

Number 1 ... 1 0 in 3 steps: 
M 12 x 1.5 thread 

1st step 30 Nm (22 ftlb.) 

2nd step 55 Nm (41 ftlb.) 

3rd step 75 + 5 Nm {55 + 4 ftlb.) 

Number 11. ..22 in 2 steps: 
M 10 thread 



1st step 20 Nm (15 ftlb.) 

2nd step 50 + 5 Nm (37 + 4 ftlb.) 

Note 

As of Model Year '92, hexagon head bolts are 
used to assemble the two crankcase sections. 



Assembling upper and lower crankcase sections 
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MACHINING FLYWHEEL 



The bearing surface for the drive plate on the flywheel can be machined in a lathe when 
seriously scored or burnt. 

The metal removal should be kept as small as possible. 
Wear limit for flywheel thickness: 1 1 .8 mm. 




1 = Wear limit 11.8 mm 

2 = Smallest possible metal removal 

3 = Max. runout 0.05 mm 



Bearing surface machining specifications: 
Surface finish + waviness = 0.008 mm. 



MACHINING FLYWHEEL - Beginning with 1984 Models 
Engine Type M 28.21 




1 = Wear limit 27.5 mm 



13 -10 b Machining Flywheel 

Machining Flywheel - 1984 Models 
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Removing and installing flywheel 
Removing 

Mount Special Toll 9130 on flywheel with two 
hex. head bolts and loosen Phillips screws. 

Installing 

Align marks on flywheel {cast boss) and crank- 
shaft {punch mark). 

Tighten multi-tooth bolts in two stages. 



1 st stage 
2nd stage 



40 Nm {30 ftlb) 
90 Nm {66 ftlb) 




Removing and installing grooved 
ball bearing 

Removing 

Pull out grooved ball bearing with an internal 
extractor, e.g. Kukko 21/2 {14.5 to 18.5 mm). 

Installing 

Drive bearing in to stop with a suitable man- 
drel. 




Removing and installing flywheel and ball bearing 
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No. 


Dp^rrintirm 


Ot v 


Note Wh 

Ppmrw inn 


en : 

Tf>c + al 1 -inn 

i n s id [ ling 


1 


Connecting rod 
nut 


16 




Rpnlarp ti nh+fin + n. 
r\c jJ I al^C ? L 1 y M LfcrM LU 

specified torque. 
Lubricate threads 
and bearing surface 


2 


Connecting rod 
cap 


8 




Note pairing code 


3 


Bearing shell 


8 




Always replace worn 
bearing shells 


4 


Connecting rod 


8 




Check for distortion- 
and parallel devia- 
l i u n » i id Kc hure mat 
narrow side with small 
crictiiiTcr Taces neign— 
boring connecting rod. 
Wide side with large 
chamfer faces crank- 
shaft cheek 


5 


Bearing shell 


8 




Always replace worn 
bearing shells 


6 


Ci rcl i o 


16 


Pry out 


ruj i l i uii Lur [ l ly 


7 


Piston pin 


8 




Heat piston to approx. 
bU L/14U h it hard to 
instal 1 , 1 ubricate 
si ightly 


8 


P i stnn 


s 




LUDncate sngnLiy. 
Position correctly. 
Note tolerance group 


9 


Connecting rod 
bolt 


16 






10 


Piston ring 
Groove 1 
Tapered face 


8 






11 


Piston ring 
Groove 2 
Tapered face 
scraper ring 


8 
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Note When: 


No. 


Description 


Qty. 


Removing 




Install ing 


12 


Oil ring spring 
Groove 3 


8 






Install oil ring 
springs first, then 
oil rings. Check 
to ensure that 
ends of springs butt 
against each other. 


13 


Oil ring 
Groove 3 


16 








14 


Crankcase upper 
section 


1 






Check cyl inder bores 
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INSTALLING PISTON AND CONN ECTIN 

Installed Position of Connecting Rods 

The narrow side with a small chamfer must face 
neighboring connecting rod; wide side with large 
chamfer is aligned with crank. 




Make sure that piston is positioned correctly 
when pre-assembling the connecting rod and 
piston. Piston must be installed that rounded 
surfaces of valve pockets face down. 




ROD 

Installing Piston with Connecting Rod 

1. Install both upper piston rings that their gaps 
are offset by 120 °. 

2. Install three-piece oil scraper ring as follows. 

Spring offset to steel band by approx. 45° and 
steel band offset to steel band by at least 90°. 

3. Lubricate piston and cylinder bore slightly. 

4. Apply piston ring compressor. 




6. Install piston with connecting rod in cylinder 
bore and knock into cylinder by applying light 
knocks from hammer' s handle and applying 
firm pressure to edge of compressor. 
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Note 

Installation must be performed carefully and with 
feeling. If too much resistance is encountered, 
interrupt installing procedures, check rings and 
start again. 



Tolerance Group of Pistons and 
Cylinders 



1. Only match pistons and cylinders having the 
same tolerance group. 



2. Note cylinder marks on engine block. 




a = Cylinder mark (arrangement) 
b = Tolerance group 



3. Note piston marks on piston skirl 




13 - 16 Checking Conrod Bearing Play 



Note 

Different tolerance groups could be used in one 
engine. 



Checking Connecting Rod Radial 
Play 

1, Remove connecting rod cap, clean bearing 
shell and connecting rod bearing journal to 
remove oil. Place PI as tig age having width 
of bearing on crankshaft journal in axial direc- 
tion. Install bearing cap carefully and tighten 
to specified torque. 



Note 

Do not turn crankshaft while measuring. 

2. Remove connecting rod cap. Width of flatte- 
ned Plastigage is read off of measuring scale 
which corresponds with bearing play. 

New bearing play: 0 ,02 - 0 .07 mm 
Wear limit: 0.10 mm 
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REPLACING BELTS FOR ALTERNATOR AND POWER STEERING PUMP 




2. Loosen power steering pump bolts, swing 
pump in and remove belt. 




5. Tighten belts. 



3. Loosen auxiliary air pump bolt, swing pump 
in and remove belt. 




Printed in Germany 



Replacing Belts for Alternator and Power Steering Pump 13 - 17 



13 



CHECKING AND CORRECTING BELT TIGHTNESS 



Note 



The tightness of all belts is checked by applying 
thumb pressure to belt at point midway between 
two pulleys. 

Belts must give by approx, 10 mm. 




1 - Crankshaft 

2 - Fan 

3 - Auxiliary air pump 

4 - Air conditioner compressor 

5 - Power steering pump 

6 - Alternator 
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TOOLS 




No. 


Designation 


Special Tool 


Remarks 




Tester for belt tension 


9201 
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CHECKING AND ADJUSTING TENSION OF ALTERNATOR POLY-RIB BELT 



'82 MODELS ONWARD 



Checking 

1. Prepare Special Tool 9201 for the 
check. Remove locking pin from 
Special Tool and push measuring 
pin opposite locking pin out as 
far as it will go. Align drag 
needle with measuring needle. 



2. Push Special Tool on to belt 
(sliding shoe on smooth surface). 
Slowly press measuring button 
(arrowed) in until locking pin is 
felt to engage and read value 
from dial . 




Settings: 

New belt: 9.2 

Used belt: 8.4 + 0.8 

If necessary, adjust belt tension. 



Remark: 

The new Poly-rib belts in used '85 
models onward {32-valve engines) 
have 6 ribs (previously 5). 



Note: 

1. Contact must be established 
between the entire surface of the 
sliding shoe and the belt. While 
the measurement is being taken, 
do not allow the Special Tool to 
turn or its position on the 

belt to change. 

2. The lower tolerance limit of a used 
belt should be set with the belt 
cold (room temperature approx. 
20°C) and the upper tolerance 
limit with the belt warm. 



13 - 18 b Checking and Adjusting Tension of 
Alternator Poly-Rib Belt 
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REPLACING DRIVE BELTS FOR ALTERNATOR, POWER PUMP, AIR PUMP 
AND AIR CONDITIONER COMPRESSOR (32 VALVE ENGINE) 

1 . Remove engine splash guard. 




2. Unscrew both nuts and adjusting bolt 
for alternator. Swing in alternator, if 
necessary unscrew cowl, and take off 
polyrib drive belt. 





4, Unscrew adjusting nut and bolt on air 
pump, swing in pump and take off drive 
belt. Same procedures are necessary for 
the a/c compressor. 




3. Unscrew lock nut and bolts on power 5. Install and adjust new drive belts, 

pump, push in pump and take off drive 
belt. 
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TOOLS 





NO. 


Description 


Special Tool 


Remarks 


1 


Flywheel stop 


9161 




2 


Flywheel stop beginning 


9161/1 


In conjunction with new cover 




with 1983 models 




on clutch housing, starter mounted 








on clutch housing 
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STOPPING FLYWHEEL FOR ASSEMBLY JOBS 



1. Unscrew clutch slave cylinder and remove with 
line connected. 




2. Guide in special tool and mount with standard 
bolts. 




13 - 20 Stopping Flywheel for Assembly Jobs 
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CRANKSHAFT (Standard and Machined Sizes) 



Size 


Crankcase 


Crankshaft 


Crankshaft Connecting 


Thrust Bearing 




Bore Dia. 


Bearing Journal 
Dia. d 1 


rod Journal 
Dia. d 2 


Width 


Standard 

- 0. 25 

- 0.50 

- 0.75 


Standard 

75. 000. . .75. 019 
Oversize 

75. 250. , .75, 269 


69. 971... 69. 990 
69.721. ..69.740 
69. 471... 69. 490 
69. 221... 69. 240 


51. 971... 51. 990 
51.721. . .41.740 
51. 471. ..51.490 
51.221. . . 51.240 


max. 30.08 * 



* Thrust bearing 3 
Machined size: 30.200 . . . 30.239 
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Crankshaft Journal Sizes 
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Only grind crankshaft oil seal surfaces as much as 

necessary. Otherwise, if necessary, polish to 0.8 ... 2 microns. 



After grinding, chamfer oil bores to a radius of 0.5 mm. 
Break sharp edges to a radius of 0.2 to 0,5 mm. 



Color Codes for Machined Sizes 



1st undersize blue paint dot 
2nd undersize green paint dot 
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Checking pistons and cylinder bores 




Repair size 



Piston dia. 

(mm) 

Mahle 



Piston dia. 
(mm) 

Kolbenschmidt 



Cylinder bore 
(mm) 



Tolerance group 
identification 



Standard 



94.960 
94.970 
94.980 



94.964 
94.974 
94.984 



± 0.007 



95.000 
95.010 

95.020 



0.005 



0 

1 

2 



1st oversize 



95.460 
95.470 
95.480 



95.464 
95.474 
95.484 



±0.007 



95.500 
95.510 
95.520 



±0.005 



0 KD 1 

1 KD 1 

2 KD 1 



Checking the pistons 

Measure approx. 62 mm from piston crown, 
90 deg. offset to piston pin axis. 



Checking the cylinder bores 

Measure approx. 62 mm from upper edge of 
cylinder bore in transverse direction of 
cylinder block. 

Prior to measuring, fit crankcase bottom sec- 
tion and tighten to specified torque. 



Note 



It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. !f necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 
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Engine Type M 28.11/12 (928 S) 



Repair size 



Piston dia. 

(mm) 

Mahle 



Cylinder bore 
(mm) 



Tolerance group 
identification 



Standard 



as of 4.82 
96,960 96,965 
96,970 96,975 ± 0,005 
96,980 96,985 



97,000 0 
97,010 ± 0,005 1 
97,020 2 



1st oversize 97,460 97,465 97,500 0 KD 1 

97,470 97,475 ± 0,005 97,510 ± 0,005 1 KD 1 

97,480 97,485 97,520 2 KD 1 



Engine Type M 28.19/20 (USA) 



Repair si2e 



Piston dia. 
Kolbenschmidt 



Cylinder bore 
(mm) 



Tolerance group 
identification 



Standard 



96,975 

96,985 ± 0,007 
96,995 



97,000 0 
97,010 ± 0,005 1 
97,020 2 



1st oversize 97,475 97,500 0 KD 1 

97,485 ± 0,007 97,510 ± 0,005 1 KD 1 

97,495 97,520 2 KD 1 



Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain toierance groups may be in short supply. 
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PISTON ARRANGEMENT - 1980/1981/1982/1983 Models 




Engine M 28/13 and M 28/14 
M 28/19 and M 28/20 
USA, Canada, Japan 
Compression rat o 9 : 1 
95 mm diameter (M 28/13, M 28/14) 
97 mm diameter (M 28/19, M 28/20! 



Engine M 28/11 and M 28/12 

Europe and Rest of World 
Compression ratio 10 : 1 
97 mm diameter 



Engine M 28/09 and M 28/10 

Europe and Rest of World 
Compression ratio 10 ; 1 
95 mm diameter 



Piston Weight Tolerances 



Since 1980 models pistons and piston pins are 
paired according to weight. Pistons are weighed 
with components (piston pins, piston rings, cir- 
clips). 

Piston pins must always remain in the correspond- 
ing pistons and must not be mixed up within a set 
of pistons for one eng.'ne. This is important when 
disassembling and assembling an engine and pistons 
must be marked if necessary. 



If pistons and pins are mixed up, they must be 
rearranged by checking the total weight. 

Weight = 722 g 

Permissible tolerance = - 4 g 
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PISTON SIZES, 84/85/86 MODELS ONWARD 




Engine M 28. 21/22, Europe and all 
other countries, compression ratio 
10.4 : 1 

Nominal diameter - 97.0 mm 




(32-VALVE ENGINES) 
Engine M 28. 43/44 USA, Canada and 
Japan, Compression ratio 10.0 : 1 
Nominal diameter - 100.0 mm 




Engine M 28. 21/22, Sweden, Switzer- 
land and Australia, compression 
ratio 9.3 : 1 

Nominal diameter - 97.0 mm 




Engine M 28. 45/46 Australia, 
Germany, Austria and Switzerland, 
Compression 9.3 : 1 
Nominal diameter 100.0 mm 
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NOTES FOR INSTALLING PISTONS 
(32-VALVE ENGINES) 



l.The "AV »• 11 (exhaust valve) 

inscribed on the base of the 
piston indicates the installation 
position (arrow toward exhaust 
side). When pre-assembl ing 
pistons, check that the connec- 
ting rods are in the correct 
installation position. 



Note: 

Modi fed installation position for 
pistons as of engine numbers: 

M 28.43 as of 81 G 00594 - 00622 
M 28.44 as of 81 G 06311 - 06378 

The valve cutouts for the valves 
are of equal size on both sides. 
The installation position is 
indicated by an arrow which points 
toward the belt pulley. 




PISTONS, 87 MODELS ONWARD 




M 28. 41/42 engines, worldwide 
Compression ratio: 10.0 : 1 
Nominal dia. 100.00 mm 



The valve cutouts for the valves 
are the same size on both sides. 
The installation position is 
indicated by an arrow which points 
toward the bel t pul 1 ey . 
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Checking pistons and cylinder bores (32-valve engine) 



Engine Type M 28.43/44/45/46 



Repair size 



Piston dia. 
(mm) 

Ko! benschmidt 



Cylinder bore 
(mm) 



Tolerance group 
identification 



Standard 



99,975 

99,985 ± 0,007 
99,995 



100,000 0 
100,010 ± 0,005 1 
100,020 2 



1st oversize 100,475 100,500 1 0 

100,435 ± 0,007 100,510 ± 0,005 1 1 

100,495 100,520 1 2 



Engine Type M 28.41/42/47 



Repair size 



Piston dia. 
(mm) 

Kolbenschmidt 



Cylinder bore 
(mm) 



Tolerance group 
identification 



Standard 



99.980 

99,990 ± 0,007 
100,000 



100,000 0 
100,010 ± 0,005 1 
100,020 2 



1st oversize 100,480 100,500 1 0 

100,490 ± 0,007 100,510 ± 0,005 1 1 

100.500 100,520 1 2 



Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders, if necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 
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Checking pistons and cylinder bores - Type 928 GTS (5,4 i) 



Engine Type M 28.49/50 





Repair size 



Piston dia. 
(mm) 

Kolbenschmidt 



Cyilinder bore 
(mm) 



Tolerance group 
identification 



Standard 



99,980 

99,990 ± 0,007 
100,000 



100,000 0 
100,010 ± 0,005 1 
100,020 2 



1 st oversize 



1 00,480 

100,490 ± 0,007 
100,500 



100,500 I 0 

100,510 ± 0,005 ! 1 
100,520 I 2 



Checking the pistons 

Measure approx. 50 mm from piston crown, 
90 deg. offset to piston pin axis. 



Checking the cylinder bores 

Measure approx. 50 mm from upper edge of 
cylinder bore in transverse direction of 
cylinder block. 

Prior to measuring, fit crankcase bottom sec- 
tion and tighten to specified torque. 



Note 



it is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 
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REMACHINING CYLINDER BORES IN THE CRANKCASE TOP HALF 



The crankcase top half is made of an aluminum alloy which contains minute 
particles of pure silicon. 



In order to give the cylinder the proper surface qualities, the cylinder 
bores must be machined until the silicon particles protrude from the alu- 
minum so that the pistons and rings only make contact with the silicon. 



If it is necessary to remachine the cylinder bores, they can be regenerated 
with the SUMMEN CK - 10 / CV - 616 cylinder borer, so that oversize pistons 
can be installed. 



Individual cylinder bores can be remachined as required, as the oversize 
pistons are of the same weight as the standard pistons. 



Always check that pistons of the correct size are in stock before machining 

the cylinder, and if necessary, machine the cylinder to suit the size of 
piston available. Bottlenecks may arise in the delivery of individual 
tolerance groups. 



The following operations are required: 

Rough-milling to 0.1 mm less than final size. 
Dressing to 0.02 mm less than final size. 
Pol ishing to final size 
Lapping with Sunnen silicone compound. 
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ASSEMBLY INSTRUCTIONS 



It is essential to 
tighten the bearing 
stud in bolts which 
hold the two halves 
of the crankcase to- 
gether before machining. 



Torqueing procedure 


Tightening torque 
in f!m (ftlb) 


Thread 


3 Steps: 1st step 


20 (14.6) 


M 12 x 1.5 


2nd step 


40 (29.2) 




3rd step 


75 (54.7) 




1 Steps: 1st step 


20 (14.6) 


M 10 


2nd step 


50 (36.5) 






20 (14.6) 


M 8 




; ocl s 



Drill 

Grinding head 

Grinding oil 

Felt inlay 

Silicone compound 

Storage box for felt inlays 

Set of stone holders for felt inlays 

instead of grindstones 

Set of stone holders for grindstones 

for 3 different types of stone 

Set of felt holders instead of guide shoe 

Rough-milling set 

Finishing set 

Polishing set 



CK - 10 with filter 
CV - 616 " 

CK - 3000 or CK - 2600 
MB - 30 or MAN - 845 
C30 - F 85 1 Set 
AN - 30 

AN - 35 stone holder set 

CK - 3035 A 1 Set 
CK - 3035 A 3 Set 

CK - 3130 A 1 Set 

C30 - J55 ++ shorten to 

70 mm long 

C30 - J84 ++ shorten to 
70 mm long 
C30 - C03 - 81 
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H o n i n g 

Remove the upper guide shoe for all honing and lapping processes. 

The excess must be removed from the bronze strip of main guide shoe No. 
3 until the strip is flush with the guide shoe - base. 

Machine Settings 

Rough milling - see settings in column 1 of table. 
Finishing - see settings in column 2 of table. 
Polishing - see settings in column 3 of table. 
Lapping - to lay bare the silicon crystals. 

1. Adjust the machine to the settings in column 4 of the test sheet. 

2. Remove all abrasive particles from previous honing with filtered hon- 
ing oil . 

3. Wipe the cylinder bores dry and apply a thin coating of thoroughly 
mixed silicone compound. 

Mote 

If the silicone compound is too thick, it can be thinned by adding fresh 
honing oil and mixing thoroughly. 

4. Holders with felt strips are now set into the grinding head instead 
of the guide shoes and honing stones. 

Use a setting gauge to adjust the head to the cylinder diameter in 
the same way as when working with guide rails and honing stones. 

5. Soak the felt in filtered honing oil and apply a coating of sili- 
cone compound. 

6. Turn off the supply of grinding oil, the cylinders are lapped without 
grinding oil . 
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Machine the cylinders as follows: 



Move the grinding head into the bore. Turn the adjusting wheel anti- 
clockwise until the felt strips touch the bore. Start the machine and 
continue turning the handwheel anti-clockwise until the load gauge shows 
approx. 20 - 30 %, 



Set the advance wheel scale to 20. 



The machine will switch off automatically after approx. 80 seconds. The 
cylinder surface is now matt and dull. 



Before starting on the next cylinder apply another coating of silicone 
compound to the felt. 



Note: 



If the holders with the felt inlays are not in use, they must be kept 
in the storage box so as to remain absolutely clean. 



Never re-use the silicone compound. 
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Machining cylinders with SUNNEN - 10 / CV 616 
honer 



E.g. 






u 


Cyl inder diameter 
Standard 100.00 mm 










Cylinder diameter 
1st oversize 
100.50 mm 


100.40 mm 


100.48 mm 


100.50 mm 


100.50 mm 


Cylinder length 
145 mm 










Type of honing 
head 


LK-JUUU Or 
CK-2600 


dto. 


dto. 


dto. 


Lift scale for 
stone length 


70 mm 


70 mm 


70 mm 


70 mm 


Reading on scale 


160 mm 


160 mm 


160 mm 


125 mm 


Speed in rpm 


125 CK/CV 


125 CK/CV 


125 CK/CV 


185 CK 

230 CV 


Strokes per min. 


An FX/ / til /Mf 

4y CK/b/ CV 


An r*i/ / CM 

49 CK/57 CV 


49 CK/57CV 


73CK/80CV 


Advance 


r 
D 


4 




2 


Stone protruding 
by at top 


l 1 mm 


21 mm 


21 mm 


Z mm 


Roughing stone 


C 30 - J 55 








Finishing stone 




C 30 - J 84 






Pol ishing stone 






C 30-C03-81 




Felt stone 








C30-F 85 


Display % 


30 - 40 


30 - 40 


20 - 30 


20 - 30 


Katerial removed 


0.07 mm/ 


0.03 mm/ 


0.01 mm/ 


approx. 
20 

strokes 


Advance wheel 
setting 


10 strokes 


10 strokes 


10 strokes 


80 sec. 
running 
time 


Surface roughness 


Approx. 
7 - 8 my 


Approx. 
2 my 


Approx. 

0.6 - 0.8 my 


Approx. 
1-2 my 



A=lst roughing to dia. B=finishing to dia. C=polishing to dia. D=Lapping 
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Once honing is finished, the upper 
0.5 mm of the remachined cylin- der 
bores must be champfered to 30°. 




Before reassembly, thoroughly clean 
both halves of the crankcase so as 
to remove all trace of abrasive par- 
ticles and silicone paste. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Wrench socket 


9133 




'J 


Spark plug wrench 




Standard, e.g. Hazet 76" - 1 


3 


Valve spring compressor 


US 1020 
or P 200 a 




4 


Valve grir.der 




Standard 


5 


Thrust plate for installation 
of valve shaft seal 


10 - 101 




6 

n 

j 


Valve spring adjuster 

Toothed belt tightness 
tester 


9138 
9131 
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15-2 Disassembling and Assembling Valve Train 
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No. 


Description 




"1 

Nntp Whpn 


Instructions 


3 


Bolt 


o 


Tighten to specified 
torque 




2 


Washer 


2 








Camshaft sprocket 


2 


Watch position when 
installing camshaft 
drive 




4 


Woodruff key 


2 








Camshaft oil seal 


2 


Replace, drive in 
to stop 




g 


Spacer 


1 




■ 


6a 


Spacer 


1 


Install on camshaft 
right side 




7 


O-ring 


2 


Replace, lubricate 
slightly 




8 


Distributor drive gear 


1 






9 


Spacer 


1 






10 


Bolt 


6 






11 


Washer 


6 






12 


Bearing carrier 


1 






13 


Seal 


2 


Replace 




14 


O-ring 


2 


Replace, lubricate 
slightly 




15 


Woodruff key 


1 






16 


Bolt 


6 






17 


Washer 


6 






18 


End cover 


2 






19 


Gasket 


2 


Replace 
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No. 


Description 


Qty. 


Remov in*? 


Mote When 

Ins'; lllnc 


Special 
Instructions 


20 


Plug 


12 


First remove 
lockplates, not 
shown (two) 


Replace 




.:: 


Bolt with washers 


Ji 








11 


Bolt 


18 








23 


Washer 


18 








24 


Camshaft housing 


2 








25 


Gasket 


2 




Replace, position 
correctly (do not 
cover oil feed bc:e.. 




26 


Hydraulic valve lifter 
Lifter sleeve 


It 

:s 


Position so that 
oil bore faces 
up 

Do not mix up 
lifters and 
sleeves 


Check 




28 


Gasket 


8 




Replace 




29 


Left camshaft 


i 




Note marks (on rear 
camshaft bearing) 
right side (cyl. 1 - 4) 

155 ... 

left side (cyl. 5-8) 

156 ... 




30 


Bolt 


2 








31 


Washer 
Lifting eye 


2 
1 








33 


Spark plug 


S 








34 


Nut 


2C 




Tighten to specified 
torque 
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No. 


Description 


Qty. 


Removing 


Note When : 

Installing 


Special 
Instructions 


35 


Washer 


20 








36 


Cylinder head 


2 








37 


Left gasket 


1 




Replace, position 
correctly 




38 


Valve keeper 


32 




Position correctly 




39 


Spring retainer 


16 






Note different 
versions 
{see page 
15 - 8 d) 


40 


Outer valve spring 

Inner valve spring 
from 1980 models 

Valve spring disc 
from 1980 models 


16 
16 

16 




Position correctly. 
Springs with red dot 
face down and 
Springs with green 
dot face up (to 
tappets). From 3.81 
(928 S) springs with 
white dot face down 
or up. 


Note different 
versions 
(see page 
15-8 d) 


41 


Shim 


X 


Note quantity 


Measure again if 
necessary 




42 


Valve stem seal 


16 




Always replace 




43 


Intake valve 


8 








44 


Exhaust valve 


8 








45 


Valve guide 


16 








46 


Plug 


2 








47 


Seal 


2 




Replace 




48 


Dowel pin 


4 
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DISASSEMBLING AMD ASSEMBLING VALVE DRIVE 

Camshaft Housing for Cylinder Bank 1—4 
Beginning with 1 979 Models 
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No, 


Description 


Qty. 


Nntp Whpn- 

Removing Installing 


bpeciai 
Instructions 


1 


Plug 

M 13 x 1.5 


6 


i orque . 

40 Nm (29 ftlb) 




2 


Seal 

A 18 x 22 


6 


Replace 




3 


Screw with attached 

washer 

M 8 x 35 


15 


Torque : 

20 Nm (14 ftlb) 




4 


Camshaft housing 


1 






5 


Hydraulic valve 
lifter 


8 


Do not mix up; 
store so that oil bores 
face up 


■ 


s 


uasfset toe camsnart 
housing 


1 


Always replace, 
TOP faces up when 
installed 




7 


Bolt 

M 10 x 70 


1 


Torque i 

65 Nm (47 ftlb}; 
hold hexagon 
washer with wrench 




8 


Hexagon washer 


1 


Position correctly, 
flat surface faces 
sprocket 




9 


Camshaft sprocket 


1 


Check position 
when installing drive 
belt 


See page 15-14 


i n 

1 u 


Woodruff key 


1 






11 


Bolt 

M6 x 25 


3 






12 


Washer 
A 6.4 


3 






13 


Camshaft bearing 


1 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


14 


Shaft seal 


1 




Replace, give sealing 
lip a light coat of 
oil, install together 
with spacer and drive 
in flush 




15 


Spacer 


1 








16 


O-ring 
23 x 2 


1 




Replace 




17 


Seal 










18 


O-ring 


1 




Replace 




19 


Camshaft 






Lubricate bearing 
surfaces with oil, 
check mark 
(on rear camshaft 
bearing) 




20 


Bolt 

M 6 x 22 


3 








21 


Washer 


3 








22 


Cover 


1 








23 


Cork gasket 


1 




Replace 
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DISASSEMBLING AND ASSEMBLING VALVE DRIVE 



Camshaft Housing Cylinder Bank 5-8 
Beginning with 1979 Model 
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Head 



No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Ph in 

r iug 

M 18 x 1.5 




I U I L| u £ . 

40 Nm 




2 


Seal 

A 1 8 x 22 


6 


Replace 




3 


Screw with attached 
washer M 8 x 35 


15 


Torque: 
20 Nm 




4 


Camshaft housing 


1 






5 


Hydraulic valve 
lifter 


3 


Oo not mix up; 
store that oil bore 
faces up 




6 


Gasket for 
camshaft housing 


1 


Always replace; 
TOP faces up when 
installed 




7 


Bolt 

M 10x95 


1 


Torque: 

65 Nm; hold on 
washer with hexagon 




8 


Washer with 
hexagon 


1 


Position correctly, 
flat surface faces 
sprocket 




9 


Camshaft sprocket 


1 


Check position 
when mounting 
toothed belt 


See page 15 -14 


1 n 


Woodruff key 


1 






11 


Bolt 

M6x25 


3 






12 


Washer 
A 6.4 


3 






13 


Flange bearing 


1 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


14 


Shaft seat 


1 




Replace; give sealing 
lip a light coat of 
oil, install together 
with spacer and drive 
in flush 




15 


Spacer 


1 








16 


O-ring 23 x 2 


1 




Replace 




17 


Sprocket for 
distributor 


1 








18 


Spacer 


1 




Position correctly 




19 


Seal 






Replace 




20 


O-ring 






Replace 




21 


Woodruff key 


1 








22 


Camshaft 


1 




Lubricate bearing 
surfaces with oil; 
check mark 
(on rear camshaft 
bearing) 




23 


Bolt 

M6 x 22 


3 








24 


Washer A 6.4 


3 








25 


Cove- 


1 








26 


Cork gasket 


1 




Replace 
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CHECKING AXIAL PLAY OF CAMSHAFT 



Check axial play in conjunction with dial gauge 
holder VW 387. 



New Part Play: 0.09 - 0.12 mm 
Wear Limit: 0.20 rnm 




If necessary, replace flange bearing and/or camshaft 
bearing cover. 
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Type 



Right Camshaft 
Cyl. Bank 1 - 4 



Code Located on Rear 
Face of Camshaft 



928 all 

1978, 1979 models 



M 28.01/02/03/04 



928.105.155.07 



155.07 



928 all 

1980, 1981, 1982 models 

M 28.09/10/13/14/15/16 928.105.173.01 173.01 

928 S R. o. W. 

1980, 1981, 1982, 1983 models 

M 28.11/12 928.105.187.03 187.03 



928 S USA, Japan, Canada 
1980, 1981, 1982, 1983 models 

M 28.19/20 928.105.203.00 203.00 



928 S R.o.W. 
1984 models 



M 28.21/22 



928.105.211.00 



211.00 



928 S USA, Japan, Canada 
1984 models 

M 28.19/20 928.105.203.00 203.00 
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Engine / Cylinder 


H..d. V.l.„ 15 


Left Camshaft 
Cyl. Bank 5-8 


Code Located on Rear 
Face of Camshaft 


Timing with 1 mm Lift 
and Zero Clearance 


928,105.156.07 


156.07 


Intake opens 8° AT 
Intake closes 55 c AB 
Exhaust opens 38° BBDC 

Cvhai i C-+ olflCflC *? ^ R T 1~) f** 


928.105.174.01 


174.01 


Intake opens 12° ATDC 
Intake closes 48 3 ABDC 
Exhaust opens 32 3 BBDC 

Fvh^nct rlncoc fi° RTDP 
tXnaUsT LlOaca D D 1 LJ\-. 


928.105.188.03 


188.03 


Intake opens 9° ATDC 
Intake closes 52° ABDC 
Exhaust opens 37° BBDC 


928.105.204.00 


204.00 


Intake opens 11° ATDC 
Intake closes 46° ABDC 
Exhaust opens 25° BBDC 

CXridUbL LIUbe> £. /-A I \-J<j 


928.105.212.00 


212.00 


Intake opens 6° ATDC 
Intake closes 54° ABDC 
Exhaust opens 43° BBDC 
cxnausi closes h d i u<j 


928.105.204.00 


204.00 


Intake opens 1 1 ° AJZC 
Intake closes 46° ABDC 
Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 
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Type 


Right Camshaft 
Cyl. Sank 1-4 


Code Located on Rear 
Face of Camshaft 


Left Camshaft 
Cyt Bank E - 8 


Code Located on Rear 
Face of Camshaft 


Timing with 1 mm Lift 
and Zero Clearance 


928 all 

1S73, 197B modal! 












M 28.01/02/03/04 


923,105.155.07 


155,07 


928.10S.15S.07 


156.07 


Intake opens 8° ATDC 
Intake closes 66° ABDC 
Exhaust opens 38° BBDC 
Exhaust closes 2° BTDC 


628 511 

1980. 1981. 1B82 models 












M 28.09/10/13/14/15/16 


928.1 0E. 173.01 


173.01 


923.105.174.D1 


174,0) 


Intake opens 12° ATDC 
Intake closes 48° ABDC 
Exhaust opsns 32° BBDC 
Exhaust closes 6° BTDC 


928 S R.o.W, 

1980, 1981. 1982,1933 models 












M28.il/12 


923,105,187.03 


187.03 


928.1O5.18B.03 


188,03 


Intake opens 9° ATDC 
Intakecloses 52' ABDC 
bxhauiii opens J/ bhul. 
Exhaust doses 2° BTDC 


928 S USA, Japan, Canada 
1980, 19B1, 1982, 1983 models 












M 28.19/20 


928.106.203.00 


203.00 


928.106.204.00 


204,00 


Intakeopens 11° ATDC 
Intake closes 45* ABDC 
Exhaust opens 26° BBDC 
Exhaust closes 2° ATDC 


92BS R.o.W, 
1984 model; 












M 28.21/22 


928.106.211.00 


211,00 


928.106,212.00 


212,00 


Intake opens 6° ATDC 
Intake closes 54° ABDC 
Exhaust opens 43° BBDC 
Exhaust closes 4° BTDC 


S28S USA, Japan, Canada 
1984 models 












M 28.19/20 


928.105.203.00 


203.00 


928.105.204.00 


204.00 


Intake opens 11' ATDC 
Intake closes 46° ABDC 
Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 




Drr.fut flnr^nij . \f\\\ 


10A1 


■raff Riirvsv 1ft- ftd 
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DISASSEMBLING AND ASSEMBLING 
VALVE TRAIN 



Camshaft Housing 



Installing Cylinder Head 

The cylinder head can be removed from an en- 
gine in the car. 





Tightening sequence: see figure 
Loosening sequence: opposite 



Lubricate plugs lightly and install by hand. For 
engine with aluminum plugs the torque is 40 Nm. 
Use new seals. 




Note installed position of camshaft housing 
Camshaft oil bore must be clear (arrow). 



Note 

Never use any lubricant for the installation of 
cylinder head nuts and washers. Only the threads 
of the studs must be given a light coat of engine 
oil- 
Washer must not turn when tightening cylinder 
head runs! Control by rrak ng paint marks if ne- 
cessary. On the repair sector the washer can be 
made reusable by roughening the bearing surface 
facing the cylinder head with a rough grain sand- 
paper. 




Position of installed cylinder head gasket. 
Watch marks, "TOP" and arrow, when installing. 
Arrow faces forward isee figure). 
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Valve Sizes 




Valve Sizes 928 



Distance 


Intake 


Exhaust 


a 


43. 00 mm 


38.00 mm 


b 


8.97 mm 


8. 95 mm 


c 


110. 50 mm 


110.90 mm 




45° 


45° 


Valve Sizes 928 S 




Distance 


Intake 


Exhaust 


a 


45. 00 mm 


40. 00 mm 


b 


8.97 mm 


8.95 mm 


c 


110.50 mm 


110.90 mm 




o 

45 


0 

45 



Removing and Installing Valve Stem 
Seal 

(cylinder head removed) 



Pull off valve stem seals with Special Tool 3047 




1 - Pressure pad to install valve stem seal 

2 - Valve stem seal 924 as intermediate part 

3 - Original valve stem seal 




3 2 1 




Shorten plastic sleeve from Type 924 by approx. 
10 mm and place on valve stem. 




Lubricate valve stem seal and push on to valve 
guide carefully with the pressure pad. 




Plastic Sleeve Source: Cartool 

Alfred- Brehm-Str. 5 
D-8070 Ingolsiadt/Donau 
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Machining valve seats 
Note 

Before refacing the valve seats, check dimen- 
sion "A" to avoid carrying out work that may 
be unnecessary it the wear limit has been 
exceeded. 




Valve seats may be machined down to the 
wear limit "A" = 14,5 mm 
(size new 13.65 ± 0.45). 

Check with a new valve. 
Distance "A" must not be exceeded, as other- 
wise the function of the hydraulic valve tappet 
would not be assured. 



Remove no more than the absolute minimum 
amount of metal in order to prevent prema- 
ture wear. 




Checking valve guides 

1. Remove deposits with a cleaning reamer. 

2. Place new valve in valve guide and check 
that valve stem end is flush with cylinder 
head/camshaft housing mating face. 




3. Check clearance with dial gage holder 
VW 387 and dial gage. 
Wear limit = 0.80 mm. 



Machining valve seats, checking valve guides 

Printed in Germany - XXVII, 1991 
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Removing and Installing Valve 
Springs 



Checking Installed Length of 
Valve Springs 




Remove and install valve springs with P 200 a. 




1 . Install Special Tool 91 38 with shims belonging 
to a pertinent valve, spring retainer and both 
keepers. 



2, Read distance from Special Tool 9138 and, if 
necessary, correct by adding or removing shims. 
Shims are available in thicknesses of 0.5 and 
1.0 mm. 



928 Models 1978/1979 

Intake valve 
Exhaust valve 



928 Models 1980 

Intake valve 
Exhaust valve 

928 S 

Intake valve 
Exhaust valve 



Example: 



39.6 + 0.5 mm 
38.6 + 0.5 mm 



38.2 ± 0.3 mm 
38.2 ± 0.3 mm 



38.5 + 0.5 mm 
37.5 + 0.5 mm 




928 Models 1980 



Special Tool 9138 shows 38.6 mm. In this case 
install one more 0.5 mm shim. 



Remove and install valve springs with US 1020 
(only applicable for USA). 



Example: 928 S ( Exhaust Valve) 

Special Tool 9138 shows 38.6 mm. In this case 
install additional 1 .0 mm shims. 
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CHECKING INSTALLED LENGTH OF VALVE SPRINGS 
92 6 S Beginning with 3.81 

Valve Springs 

Valve springs sets with progressive outside springs on both sides (formerly only one sice) were introduced 
beginning with 

Engine No. 821 0516 M 28/11 or 

821 5503 M 23/12 Automatics. 

This change made it necessary to have large valve spring bearing surfaces on the cylinder heads. 




Old Version New Version 



The new cylinder heads can be installed in pairs on older engines or only on one engine side together with 
the old version. The progressive valve springs with accessories must always be used on the new cylinder 
heads on both sides. 

Old valve springs, discs, stem seals, guides and washers are still availabe. 
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Installed Length of 928 S Valve Springs with 1 White Stripe 
Beginning with 3.81 



Note: 

Use Special Tool 9138/1. 



New Valve Springs 
- White Dot - 



Intake valve 
Exhaust valve 



41.5 + 0.5 mm 
40.5 + 0.5 mm 



Installed Length of 928S Valve Springs with 2 or 3 White Stripes 
Beginning with 3.82 

New Valve Springs 

- 1 or 2 White Stripes - 



Intake valve 
Exhaust valve 



41.0 + 0.5 mm 
40.0 + 0,5 mm 



New installed lengths are not given on Special Tool 9138/1 "Valve Spring Adjuster", so that when reaching 
"41 .5 or 40.5 mm" one more 0.5 mm shim has to be added. 



Note: 

New valve springs with 2 or 3 white s:ripes may only be used together with new spring retainers and guides. 



Spring Retainer 



Guide Disc 




neu 0 25,75 m m 
bisherj2f 25,60 mm 



~ — 

- Q) 2 

G .a 



bisher 0 34,2 mm 
neu ^34,4 mm 

bisher 0 24,6 ,nm 
neu /25.5mm 



777? /J- 



15 - 8 d Checking Installed Length of Valve Springs / 928 S 
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REMOVING AND INSTALLING CAMSHAFT DRIVE BELT AND WATER PUMP 




Id - 10 Removing and Installing 

Camshaft Drive Belt and Water Pump 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


1 


Bolt 

M 6 x 20 


2 






2 


Washer 


2 






3 


Oil tube 








4 


Sea. 




Replace 




5 
6 


Guide tube for oil 
dipstick 

Seal 14 x 18, 
aluminum 


1 


Replace 




7 


Bolt 


1 






8 
9 


Thrust washer 
Pulley 








10 


Pullev 








11 


Vibration damper 


1 






12 


Collar washer 


1 






13 


Adjusting screw 


1 






14 


Bolt M 8 x 62 


1 






14a 


Bolt M 8 x 45 




Install with 
Loctite 574 




14b 


Bolt M 8 x 55 


2 






15 


Washer 


4 






16 


Tensioning roller 
housing 


1 




see Page 15-24 


17 


Shaft bolt 


1 






18 


Roller 


1 


Check for easy move- 
ment, turning by 
hand. Roller must 
turn easily without 
restriction at any 
point 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


19 


Washer 








20 


Nylon bushing 




Check, replacing 
if necessary 




21 


Nylon bushing 


1 


Check, replacing 
if necessary 




22 


Nut 








23 


Washer 








24 


Washer 9 * 25 x 3,5 








25 


Bolt M 8 x 55 








26 


Tensioning roller 


1 


Check for easy 
movement, 
turning by hand. 
Tensioning roller 
must turn easily and 
without restriction 
at any point. 




27 


Circlip 20 x 1.75 


1 


Position correctly 




28 


Tensioning roller carrier 


1 






29 


Camshaft drive belt 




Check, replacing 
if necessary 




30 


Sprocket 


1 






31 


Collar washer 


1 






32 


Circlip 8 x 0.8 








33 


Slide 


1 






34 


Nut M 10 








35 


Washer 


1 






36 


Washer 10.5 








37 


Oil pump sprocket 








38 


Bolt 


2 






39 


Washer 


2 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


40 


Bolt 

M 6 x 1 2 


1 






41 


Washer 


1 






42 


Camshaft drive belt 
cover 


1 






43 


Bolt 


2 






44 


Washer 


2 








Pnmn Krara 
r U 1 1 1 [J UE CLE 


i 
■ 






46 


Boit 

M 6 x 1 2 


2 






47 


Washer 


2 






48 


Camshaft drive belt 
cover 


1 






49 


Bolt 

M 6 x 20 


5 


Install in recess 
of housing 




50 


Bolt 

M 6 x 25 


8 






51 


Washer 


13 






52 


Housing with water 
pump 


1 






53 


Gasket 


1 


Replace 
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Cylinder Head 



INSTALLING CAMSHAFT DRIVE BELT AND ADJUSTING TIMING 



Note: 

Make sure new drive belts are retightened after driving car approx. 1 ,000 km. 



Installing Camshaft Drive Belt 



1 . Line up TDC mark on vibration damper with red 
indicator on cover by turning crankshaft clock- 
wise. 





Note: 

Vibration damper must be removed again for instal- 
lation of the camshaft drive belt afterwards. 



2. Turn both camshafts until notches in both camshaft 
sprockets are aligned with marks cast on the camshaft 
bearing caps. 



3. Install camshaft drive belt, always pre-loaded by 
hand, in the following order. 

First on sprocket (1), oil pump sprocket (2), 
then over sprocket (3) of left camshaft (cyl. 5 
through 8), bottom of water pump sprocket (4) 
and on sprocket (5) of cyl. 1 through 4, and 
finally over camshaft drive belt tensioning roller 
(6). 





Note: 

Should the teeth of a hand -tightened camshaft drive 
belt not match the sprocket pitch accurately 

enough, turn pertinent camshaft sprocket counter- 
clockwise carefully until teeth match. 



15-14 Installing Camshaft Drive Belt and Adjusting Timing VII, 1983 - Printed in Germany 



9 2 8 



15 



4. Tighten camshaft drive belt to specifications with 6. Check position of marks, 
special tool 9131, 




5. Turn engine clockwise two turns to align red 
indicator and TDC mark. 

7. Now tighten camshaft drive belt again. 

Note: 

Never turn engine anticlockwise, since this could 8. Turn engine clockwise two turns to align red 

destroy the camshaft drive belt tensioner. indicator and TDC mark. 

9. Recheck. 
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TOOTHED DRIVE BELTS WITH HTD TEETH 

Beginning with 1983 Models 



Note: 

The shape of teeth on drive belts for camshaft sprockets, oil pump sprocket and crankshaft sprocket 
has been changed to High Torque Drive (HTD). 



Old Tooth Shape 



HTD Tooth Shape 




Olc Camshaft Sprocket HTD Camshaft Sprocket 




Note: New HTD drive belts can also be used on older engines, if above mentioned sprockets with new 
tooth shape are used at same time- 
Sprockets with different teeth shape should never be mixed. 



15-16 Drive Belts with HTD Teeth 

(Beginning with 1983 Models) 
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CHECKING AND ADJUSTING DRIVE BELT 




2. Turn engine in direction of rotation to TDC 
(cylinder 1}. In this position marks on camshaft 
sprockets must be aligned with marks on flange 
bearings. 




3. Turn engine two more turns until TDC mark is 
reached again and check drive belt for damage 
and wear at the same time. 

4. Check drive belt tightness between tension roller 
and camshaft sprocket on relaxed section of 
belt with Special Tool 9131. 

Drive belt tightness is correct when right mark is 
between both left marks and special tool rests 
on rear drive belt cover. {Engine must be 
positioned for this test as described in point 2.) 
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Adjusting 
Note 

Drive belt adjusting screw is located on bottom of 
engine at front right-hand side. 




Loosen locknut of adjusting screw and turn adjusting 
screw until drive belt tightness is correct. Tighten 
locknut. Turn engine two turns and recheck tightness 
of drive belt. 

Screw L : ghtened ■ tightens belt 
Screw loosened - loosens belt 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Belt tightness tester 


9201 
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CHECKING AND ADJUSTING DRIVE BELT 



Checking 

1. Remove air guide hoses. 



2. Unscrew two hexagon head metal screws and 
remove air guide upper section from above. 




3. Unscrew drive belt guard upper section on both 
sides and remove. 




4. Turn engine in direction of rotation to TDC 
(cylinder 1 ). In this position marks on camshaft 
sprockets should conform with marks on flange 
bearings. 




5. Turn engine two more turns until TDC mark is 
reached again and check drive belt for damage 
and wear at same time. 
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6. Prepare Special Tool 9201 for checking. Pull out 
lockpin on special tool and slide out gauge pin 
opposite the lockpin fully. Line up maximum 
indicator with gauge indicator. 




7. Slide special tool on to relaxed section of drive 
belt (sliding shoes on smooth surface, rollers in 
tooth gap). 



8. Press down tester on case (arrow 1} slowly until 
gauge button (arrow 2} resting on the air pump 
bracket engages. 




Line up maximum indicator with gauge indicator 
(in anticlockwise direction). 

Read value white keeping the tester free of tension, 
i. e. horizontal to the drive belt. 
Tester must not contact plastic cover. 



Note: 

Sliding shoes must rest on belt with their complete 
surface. The special tool must not be turned or 
moved on the belt while checking, 

9. Pull out lockpin to have the gauge button 
disengage again. 

Important: 

This test requires the engine in the position described 
in point 4, 

Repeat test one or two times! 
Adjusting value: 4.5 scale units. 
Correct belt tightness if necessary. 

Adjusting 

The drive belt adjusting screw is located on bottom 
of engine at front right. 
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Loosen nut on adjusting screw and turn adjusting 
screw until the drive belt tightness is correct. Tighten 
nut again. Turn engine two more turns and recheck 
drive belt tightness. 

Tightening screw = tightening belt 

Loosening screw - loosening belt 



Note 



Never turn engine anticlockwise, since drive belt could 
jump out if its tightness is insufficient. 
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Checking the cylinder head for distortion 

Check the sealing surface of the cylinder 
head for distortion using a feeler gauge 
and straightedge. 

Distortion limit of mating surface: 
0.05 mm. Warped cylinder heads may 
be repaired by machining the mating 
surface. Admissible distortion after 
machining: 0.03 mm 

Machining the cylinder heads 

As a rule, both cylinder heads must be ma- 
chined by the same amount to ensure 
correct seating of the regulator housing. 

Machine sealing surface of the cylinder head 
only until a straight surface is obtained. 
Max. wear limit: 23.6 mm. 

Note for machining of the sealing surface: 
Max. roughness = 0.015 mm 

If machining causes the actual value to be 
below the tolerance applicable to new parts, 
use a 1 .4 mm thick cylinder head gasket 
(available from the parts service) when fitting 
the cylinder head. 

New-part size A = 24 ± 0.1 mm 
Wear limit A = 23.6 mm 




Note 

When machining the sealing surface facing 
the combustion chamber, also check the mat- 
ing surface on the camshaft end and machine 
if required. 

Admissible distortion of camshaft mating 
surface 

when checking: 0.1 mm 
after machining: 0.03 mm 
Before machining the mating surface facing 
the camshaft housing, check dimension "A" to 
avoid unnecessary work. 
Plug oil passage of check valve before ma- 
chining. Remove roll pins. 

Cylinder head refacing dimensions and 
identification 



New dimension 

Gasket 

identification 

Refacing dimension 

Gasket 

Identification 

Identification: N 



24 ± 0.1 mm 
1.1 mm 
none 

23.8 to 23.6 mm 

1.4 mm 

N 



Engrave at cylinder 1 and 4 as well as 5 and 
8, respectively. 

Height of "N" character: 10 mm 




Machining the cylinder head mating surface 

Printed in Germany - XXIX, 1992 
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No, 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Adjusting screw 


1 






2 


Nut M 12 y. 1.5 


1 


Lock after adjusting 




3 


Unitec circlip 
Push rod 


1 
1 


Check, replacing 
if necessary 




a 


Hose clamp 


1 






6 


Bellow 


1 


Check, replacing 
if necessary 




7 

Q 

o 


Circlip 
Piston 


1 
1 


Position correctly 




y 


Bimetal plate 
(8 plate sets of 5 each, 
coated alternately) 
(7 plate sets of 5 each, 
coated alternately) 


40 

35 


Watch arrangement 


see page 15-12 


J. 0 


support disc 


i 
l 






11 


Tensioning roller 
housing 


1 


Fill one third of 
housing with trans- 
mission oil SAE 90 




12 


Key 


1 
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INSTALLATION NOTES 



Arrangement of Bimeral Plate Sets 
for Tensioning Roller 




Install 8 plate sets of 5 each with coated surface 
alternately. 




Install 7 plate sets of 5 each with coated surface 
alternately. 



Note 

Use correct adjusting screw to match number of 
plate sets. 

8 plate sets = adjusting screw 928, 105.075.00 
7 plate sets = adjusting screw 928. 105, 075.01 



Installing Tensioning Roller Housing 



1. Fill one third of housing with SAE 90 trans- 
mission oil. 



2. Hold housing at an angle and slide in entire 
piston with bimetal plate sets and support 
disc. 



3, Push piston in housing until oil leaves the 
discharging bore and piston is felt to be 
against the stop. 



4. Oil level should reach upper edge of tension- 
ing roller housing. Add oil while holding 
the tensioning roller housing upright, if 
necessary. 
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3lEEDING TENSIONING ROLLER HOUSING 'TQOTHED BELT TENSIONER) 



1 . Tighten toothed belt as specified. 



2. Remove oil filler plug (1 ) and bleeder screw (2). 




3. Pour oil from oil can into oi! filler opening, 
slowly, untH oil runs out of bleeder screw bore. 



4. Screw in and tighten oil filler plug and bleeder 
screw. 
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DISASSEMBLING AND ASSEMBLING TENSS0N1NG ROLLER HOUSING 
Beginning with 1983 Models 
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No. 


Description 


Qtv 


Note When: 
Removing Install ing 


Special 

1 nstructions 


1 


Tensioning roller 
housing 


1 


Lubricate guide 
sleeve with oil 




2 


Gasket 


1 


Replace 




3 


Adjusting screw 


1 






4 


Nut 

M 12 x 1.5 


1 


Lock nut after 
adjusting, while 
holding adjusting 
screw 




5 


Hose clamp 


1 






6 


Dust cover 


1 






7 


Push rod 


1 


Install in dust 
cover while still 
removed; make 
sure of correct fit 
in groove 




8 


r I 5 LUI 1 


1 






9 


Rimefal rfisr set 


35 


7 sets of 5 each, 
coated alternately 




in 


v aive carrier 


1 






11 


O-ring 

iL / . -J A I -J 


1 


Replace 




12 


Snap ring 


1 


Position correctly 




13 


Valve 


1 


Check that valve 
carrier moves easily 




14 


Oil filler plug 
M 10 x 1 


1 






15 


Seal 

A 10 x 13.5 


1 


Replace 




16 


Bleeder screw 
M 6 x 10 


1 






17 


Sea; 

A 6.5 x 9.5 


1 


Replace 
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REPLACING VALVE GUIDES 



TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Pressing out base 


9220 




2 


Countersink 


9220/1 




3 


Pressure pad 


9221 




4 


Driver 


9224 




5 


Reamer 


3015 





Primed in Germany - VIII, 1984 



Cylinder Head Tools 



1 5 - 27 



Engine / Cylinder Head, Valves 



9 2 8 



REPLACING VALVE GUIDES 



1. Clean and inspect cylinder head. Cylinder 
heads are not suitable for replacement of 
valve guides, if their valve seats and 
sealing surfaces can no longer be machined. 

2. Machine off protruding valve guides from 
the camshaft side with a countersink, 
Special Tool 9220/1 , until guides are flush 
with the cylinder head. 



Note: 

Be careful not to damage guide collar for 
spring retainers. 




3, Place cylinder head on Special Tool 9220, 




4. Loosen valve guides from camshaft end 
with brief hammer knocks on Special Tool 
9224 and press out rest of guides toward 
combustion side with a press. 




5. Check bores in cylinder head with an 
internal gauge. 



15-28 Replacing Valve Guides 
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6. Grind off service valve guide, Part No, 
928 104 328 52 (13.27 mm outside dia.), 
accordingly. 

Press-fit for intake and exhaust valve 
guides must be 0.06 to 0.08 mm. 




Note: 

If pertinent workshop equipment is 
available, valve guides can be chilled in 
liquid air and pressed into a cylinder head 
heated to 190 °C/375 °F. 
Cylinder head may be kept at temperature 
of 190 s C/375 °F for max. 90 minutes. 



8. Ream out valve guides to size 

9.00 - 9.015 (9 H 7) with a reamer. 



Example: 

Measured bore diameter in cylinder head = 
13.01 mm. Outside diameter of service valve 
guide ground accordingly to 13.07 . . . 
13,09 mm. 



7. Coat valve guides with tallow, insert with 
a light knock, align and press into cylinder 
head against stop from camshaft side with 
Special Tool 9221. 
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9. If absolutely necessary, valve guides can be 
reamed out with Special Tool 3015. 

Procedures: 

Always ream out valve guides with 
"petroleum" as a lubricant. Back out 
reamer frequently to remove burrs. Check 
reamed bore with limit gauge P 206 and, 
if necessary, ream out bore again with a 
dry reamer. 




10. Valve seat inserts must be machined 
after replacing valve guides. 
Grinding in valves with grinding paste 
will not be sufficient. 
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CHECKING TDC MARKS ON CAMSHAFT SPROCKETS 
(Do not remove toothed belt cover) 



'86 MODELS ONWARD 

ENGINE TYPE M 28. 21/22 

M 28. 43/44/45/46/41/42 



The covers fitted as of model year 
'86 have cast noses at the air- 
bleed ports for the intake hoses; 
with the crankshaft at the ignition 
TDC for cylinder no.l, these noses 
rust be aligned with the recesses 
in the camshaft sprockets. 
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Note: 

Maintenance (toothed belt) 

During servicing (job: toothed 
belt), it is not necessary to 
remove the left-hand toothed-belt 
cover to check that the setting 
is correct. 
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TOOLS (32 VALVE ENGINE) 




No. 


Description 


Special Tool 


Remarks 




Belt tightness tester 


9201 
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15 Engine, Cylin 

CHECKING AND ADJUSTING TOOTHED 
Checking 

1 . Remove air guide hoses. 

2. Unscrew two self-tapping screws and take 
off upper air guide section from above. 




3. Unscrew and take off distributor caps and 
toothed belt cover upper section on 
righthand side. 

4. Unscrew and push toothed belt cover 
upper section on lefthand side forward. 




928 



BELT {32 VALVE ENGINE) 




5. Turn engine in direction of rotation to 
TDC {cyl. 1). Marks on camshaft and 
flange bearings must be aligned in this 
position. 




der Head, Valves 



- 102 Checking and Adjusting Toothed 
Belt 



Printed in Germany 



928 



Engine, C\linder Head, Valves 



15 




6. Turn engine two more turns until TDC 
mark is reached again and then continue 
turning while checking toothed belt for 
wear and damage. 

7. Prepare Special Tool 9201 for checking. 
Pull out lock pin on special tool and move 
testing pin opposite the lock pin to 
starting position. Place drag needle on 
gauge needle. 




8. Slide special tool on released belt 
section of toothed belt (sliding shoe on 
smooth surface, roller must fit in tooth 
gap). 

9. Press down tester on housing (arrow 1) 
slowly until gauge tip resting on air pump 
bracket (arrow 2) engages. 




Read test value without tension in tester, 
i.e. tester must be kept horizontal to the 
toothed belt. Tester must not rest on the 
plastic cover. 

Sliding shoes must rest on belt with their 
entire surface. Special tool must not be 
turned or moved on the belt during the 
entire checking procedures. 
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Note 

The drag needle must always be placed on 
the gauge needle after the lock pin has 
engaged to exclude erroneous gauge 
readings (turn anticlockwise). 

10. Pull out lock pin to have gauge tip 
disengage. 

Important 

Engine must be turned to position 
described in point 5 for this test. 

Repeat test one or two for checking! 



Adjusting value: 5.0 + 0.3. 
Correct belt tightness if necessary. 
Adjusting 

The toothed belt adjusting screw is located 
on bottom of engine at front righthand side. 

Loosen lock nut of adjusting screw and turn 
adjusting screw until correct toothed belt 
tightness is reached. Tighten lock nut. Turn 
engine two more turns and recheck belt 
tightness. 

Screw tightened - belt tightened. 
Screw loosened - belt loosened 

Note 




Never turn engine anticlockwise, because 
toothed belt could jump off if tightness 
were insufficient. 



15-104 Checking and Adjusting 
Toothed Belt 
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REPLACING TOOTHED BELT (32 VALVE ENGINE) 



1 . Remove air cleaner intake hoses. 

2. Unscrew air guide on radiator at top and 
bottom, and remove. 

3. Loosen and take off drive belts for 
alternator, power pump, air pump and 
air conditioner compressor, 

4. Disconnect cables for throttle, cruise 
control and automatic transmission. 
Remove retainers and clamp on console 
and place cables outside. 




5. Loosen and remove fan console on 
engine. 

6. Pull off left and right ignition leads on 
distributor cap. Unscrew and place 
distributor cap aside. 




7. Take off both distributor rotors. 
Disconnect plugs for A/C compressor 
and toothed belt tightness indicator. 

8. Unscrew toothed belt cover upper 
section on both sides and take off 
righthand upper section. 

9. Unscrew power pump on console and 
let it hang down on its hoses. 
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10. Remove clutch slave cylinder. Take off 
clamp on clutch hose holder and remove 
push rod. Let cylinder with connected 
line hang down. 




Note 

Never operate clutch pedal after removing 
the slave cylinder. 

1 i . Align mark for 45° before TDC 
(cyl. 1 ) on vibration damper with red 
needle by turning crankshaft clockwise. 




Note 

Camshafts may be turned without damaging 
the valves after aligning the 45° mark. 

12. Mount Special Tool 9161/1 with 
original screws to hold the crankshaft. 




13. Unscrew bolt (wrench size 27 mm) on 
crankshaft and take off both pulleys, 
vibration damper and collar. 

14. Loosen and unscrew guide tube for oil 
dipstick. 

15. Unscrew console witn a ternator or 
engine. 
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16. Undo center toothed belt cover, remove 
left-hand upper section and center toothed 
belt cover. 



< I " 




17. Slacken toothed belt by turning toothed- 
belt tensioner. 

18. Unbolt and remove tensioning roller 
bracket. 




19. Remove toothed-belt from right-hand side 
over cylinder 1 - 4 camshaft sprocket, 
water-pump sprocket, cylinder 5 - 8 cam- 
shaft sprocket, oil-pump sprocket and 
crankshaft sprocket. 



Installing 

1 . Installation of toothed belt is the reverse of 
the above sequence. 

2. Turn camshafts to mark and hold firmly in 
this position. 

3. Then turn engine in direction of rotation to 
ignition TDC (cyi. no. 1). 

Note 

Damage may be caused to the valves if the 
camschafts move suddenly. 

4 Once the toothed beit is in position, adjust' 
the settings. See page 15 - 101 to 15 - 104. 



Special note on toothed belt and drive belt 

As a rule, make sure the toothed belt and 
drive belt are not kinked during assembly, 
packing and storage. Improper handling may 
cause preliminary damage to the camshaft 
toothed belt that may be the cause for inci- 
pient damage. 



Replacing toothed beit 
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No. 


Designation 


Special Tool 


Remarks 


1 


Puller for valve stem 
seal s 


9237 




2 


Press-in tool for valve 
stem seals 


9225/1 




3 


Valve spring installation 
device 


9242 


or US 1020 
+ US 1020/1 
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DISASSEMBLING AND ASSEMBLING CYLINDER HEAD (32-VALVE ENGINES) 




15 - 110 Disassembling and Assembling Cylinder Head 
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No. 


Description 


Qty. 


Note In 

Removing 


hen : 

Instal 1 ing 


1 


Hydraulic valve 
tapet 


16 


Remove with the 
aid of a magnet, 
do not mix up 


Gil 


2 


Conical valve 
keeper 


32 




Check that seating 
is correct 


3 


Spring pi ate 


16 






4 


Valve spring 
set 


16 






5 


Valve spring 
retainer 


16 






6 


Washer 


X 


Note number 


Redetermine if 
necessary 


7 


Valve stem 
seal 


16 




Always renew, press 
in wi th press-i n tool , 
Special Tool 9225/1, 
oil seal i ng lip 


8 


Intake valve 


8 




Oil valve stem 


9 


Exhaust valve 


8 




Oil valve stem 


10 


Valve guide 


16 
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TOOLS - CYLINDER HEAD (32-VALVE ENGINES) 




No. 


Description 


Special Tool 


Remarks 


1 


Assembly bridge 




Supplier: Sauer Hamburg 


2 


Lever 




ti ii 


3 


Magnetic disassembly 
head 




ii i' 


4 


Assembly head 




ii ii 


5 


Base 




Improvised tool 


6 


Bolts 




Commercially available 
M 8 x 40 
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NOTE ON ASSEMBLY {32-VALVE ENGINES) 

REMOVING AND INSTALLING VALVE 
SPRINGS WITH SPECIAL TOOL MADE BY 
SAUER 



1. Improvise a set of 4 bases from 
wood or hard rubber for the 
valves. Length 90 mm, width 
40 mm, thickness 6 mm. 

2. Position assembly bridge on 
cylinder head. Use a clamp to 
secure cylinder head to bench and 
prevent it tilting. 

3. Attach magnetic disassembly head 
to lever. Compress valve spring 
in cylinder head and use a small 
screwdriver to pry taper valve 
keepers from valve stem. 




5. Attach assembly head to lever. 
Press clamping arms together and 
insert taper valve keepers in 
assembly head. 




6. Place washer, valve spring 
stop, valve spring and valve 
spring plate in cylinder head and 
compress with assembly head. 
Engage taper valve keepers by 
moving lever up and down 
slightly. This action 
automatically positions the taper 
valve keepers correctly. 
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NOTES ON ASSEMBLE {32-VALVE 
ENGINES) 

REMOVING AND INSTALLING VALVE 
SPRINGS 

Cylinder head removed 

Remove and install valve springs 
with USA 1020 + US 1020/1. 




REMOVING AND INSTALLING VALVE 
SPRINGS 

Cylinder head installed 

Remove and install valve springs 
with Special Tool 9242. 




REMOVING AND INSTALLING VALVE STEM 
SEAL 

'85/' 86 MODELS ONWARD 

ENGINE TYPE M 28. 43/44/45/46 



Pull off valve stem seal with 
Special Tool 9237. 




Oil valve stem and install valve. 
Push assembly sleeve over valve 
stem. Oil sealing lip of valve 
stem seal and position on assembly 
sleeve. Using Special Tool 9225/1 
carefully and gently press seal 
onto valve guide until it is 
seated. 




15 - 112 b Removing and Installing XIX,1987 - Printed in Germany 

Valve Springs 

Removing and Installing Valve Stem Seal 



928 



Engine/Cylinder Head, Valves 



INSTALLING VALVE STEM SEAL 
'87 MODELS ONWARD 

ENGINE TYPE M 28. 41/42 



Note: 



It is essential to place a 1 mm 
washer on the cylinder-head mating 
face before installing the valve 
stem seal . 




l.Oil valve stem and install 
valve. Place 1 mm thick washer on 
the cylinder-head mating face. 
Push assembly sleeve over valve 
stem. Oil sealing lip of valve 
stem seal and position on 
assembly sleeve. Using Special 
Tool 9225/1, push seal carefully 
and gently onto valve guide until 
seated. 



2. The valve stem seal is correctly 
seated when Special Tool 9225/1 
and washer make contact. 



Note: 

The assembly sleeves are available 
as spare parts. 
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CHECKING VALVE GJTDES (32~YALVE 
ENGINES) 

1. Clean valve guides thoroughly. 



2. Use a new valve to measure the 
rocker clearance. 



3. Attach dial-gage holder VW 387 to 
cylinder head. Align dial gage 
parallel to valve head. 





4. Measure rocker play at 10 mm 
valve lift (distance between 
valve head and valve seat). 
Wear limit for intake and exhaust 
valve guides = 0.80 mm. 



15 - 112 d Checking Valve Guides 
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No. 


Description 


Special Tool 


Remarks 


1 


Press-out base 




See drawing 


2 


Thrust piece 




ii ii 


3 


Thrust piece 




ii ii 


4 


Reamer 


3120 


VW Special Tool 



w 
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DRAWING: 

Thrust piece for pressing out valve 
guide 



Thrust piece for pressing in valve 
guide 
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REPLACING VALVE GUIDES 

1, Clean cylinder head and check. 
If the valve seats or mating 
faces of the cylinder heads 
cannot be remachined, the 
cylinder heads are not suitable 
for replacement valve guides. 



2. Position cylinder head on 
press-out base. 



3. Working from the camshaft side to 
the combustion-chamber side, 
press out valve guides with a 
press . 




4. Use internal calipers to measure 
bores in cyl inder head. 




5. Machine KD valve guide, part no. 
944 104 327 51 (external diameter 
11.26 mm) to correct size. 



Loading must be 0.06 - 0.08 mm 
for both intake and exhaust valve 
guides . 



Example : 

Bore in cylinder head measured 
11.020 mm. Machine outside diameter 
of KD valve guide to 11.080 or 
11.10 mm. 



Note: 

Replacing valve guides, ENGINE TYPE 
M 28. 41/42, '87 MODELS ONWARD 



It is essential to place a 1 mm 
thick washer on the cylinder-head 
mating face before installing the 
valve guide. 



6. Heat cylinder head to 170°C. Coat 
valve guides with talcum powder, 
tap lightly into position, align 
and, using a thrust piece and 
working from the camshaft side, 
press into cylinder head until 
seated. 

Caution : 

Do not maintain the temperature of 
170°C for more than a maximum of 90 
minutes. 
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7. Roughen valve guides with Special 
Tool 3120. 



Proceed as follows: 

It is essential to use petroleum as 
a lubricant when roughening valve 
guides. During this operation, 
withdraw reamer frequently to 
remove chips. Once bore has been 
reamed, finish with dry reamer. 




8. The valve-seat rings must be 
remachined when the valve guides 
have been replaced. It is not 
sufficient to grind in the valves 
with grinding paste. 



Note: 

Distinguishing feature, cylinder 
head 

'85/' 86 models '87 models onward 
M 28.43/44/45/46 M 28.41/42 



Bearing bridge 
attachment, M 6 M 8 

Exhaust manifold 
attachment 

2-bolt flange 3-bolt flange 
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Machining cylinder-head mating face (32-vaIve engines) 



Checking the cylinder head lor distortion 

Check the sealing surface of the cylinder 
head for distortion using a feeler gauge 
straightedge. 

Distortion limit of mating surface: 0.05 mm 

Cylinder heads with distorted mating faces 
can be remachined and reused. Admissible 
distortion after machining: 0.03 mm. 

Machining cylinder heads 

As a rule, both cylinder heads must be ma- 
chined by the same amount to ensure correct 
seating of the regulator housing. 



New-part size A = 147 ± 0.1 mm 
Wear limit A = 146.6 mm 




Machine sealing surface of the cylinder head 
only until a straight surface is obtained. 
Max. wear limit: 146.6 mm. 

Note for machining of the sealing surface: 
Max. roughness = 0.015 mm 

If machining causes the actual value to be 
below the tolerance applicable to new parts, 
use a 1 .4 mm thick cylinder head gasket 
(available from the parts service) when fitting 
the cylinder head. 



1128-15 



Cylinder head refacing dimensions and 
identification 



New dimension 

Gasket 

Identification 

Refacing dimension 

Gasket 

Identification 

Identification: "N" 



147 ± 0.1 mm 
1,1 mm 
none 

146.8 to 146.6 
1.4 mm 

N 



Engrave on exhaust side between cylinder 2 
and 3 as well as 6 and 7, respectively, on the 
casting lug below the cylinder head cover 
sealing surface. 



Height of "N" character: 6 mm 
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CS cylinder head seals as from Model 89 

Thicker cylinder head seals (CS cylinder 
head seals) must be fitted to compensate for 
the removed material when facing the cylinder 
heads. 

The CS cylinder head seals can be recog- 
nized by means of the changed part numbers. 

These cylinder head seals can also be in- 
stalled in 4-valve engines as from Model 85 

The reworking tolerances have not changed 
as a result. 



Machining Cylinder-Head Maiting Face 

Printed in Germany - XXIV, 1969 
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CHECKING VALVE SEAT WEAR LIMIT 



Note: 

Distinguishing feature, cylinder 
head 



'85/' 86 models 


'87 models onward 


K 28.43/44/45/46 


M 28.41/42 


Bearing bridge 




attachment M 6 


M 8 


Exhaust manifold 




attachment, 




2-bol t f 1 ange 


3-bolt flange 



l.The valve seats of the 
4-valve-per-cyl i nder heads can be 
machined. Do not machine past the 
wear limit, as otherwise the 
function of the hydraulic valve 
tappets is no longer assured. 



2. Use the valve to be installed and 
measure from the end of the valve 
stem to the contact face of the 
valve spring stop in the 
cyl inder head. 




Size worn 


Intake 


Exhaust 




valve 


valve 


'85/' 86 mod. 


43.0 mm 


42.1 mm 


'87 mod. 


44.4 mm 


43.4 mm 



3. While measuring, hold the valve 
firmly against the valve seat. 
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CHECKING AND MACHINING VALVE SEATS {32 
Visual inspection 



1. Check that valve seat is tight in 
cylinder head. 



2. Check contact pattern. If valve 
does not contact entire area of 
valve seat, the seat must be 
machined slighty. 



Mac hi ning 

1. Valve seat may be machined with, 
for example, a Neway valve 
grinder or a Hunger valve-seat 
machining tool . 



2. Machine the valve seats with a 
45° valve reseating tool. 
Afterwards, machine the face to 
the specified face width with a 
60° reseating tool. It is no 
longer necessary to finish with a 
30° reseati ng tool . 

Intake-valve face width 1.5 mm 

Exhaust-valve face width 1.8 mm 




VALVE ENGINES) 



3. Valve reseating tools, e.g. 
Neway 234 45° 
Neway 213 60° 
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4. Valve reseating tool, e.g. 
Hunger VDSNL 1/45 I.K. 




5. After the valve seats have been 
machined, use a grinding paste to 
lightly grind in valve seats. 
Check contact pattern of valve 
seat surface. 

VALVE DIMENSIONS 
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VALVE DIMENSIONS 928 S 

'85/' 86 MODELS ONWARD 

ENGINE TYPE M 28. 43/44/45/46 



Dim. 


Intake 


Exhaust 


a 


35 r~t 


32 mm 


b 


6.97 mm 


6.94 mm 


c 


112.2 mm 


111.2 mm 


a 


45° 


45° 


VALVE 


DIMENSIONS 928 S 




'87 MODELS ONWARD 




ENGINE TYPE M.28 41/42 




Dim. 


Intake 


Exhaust 


a 


37 mrr 


33 mm 


b 


6.97 mm 


6.94 mm 


c 


114.7 mm 


113.7 mm 


a 


45° 


45° 
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CHECKING AND ADJUSTING INSTALLATION 
LENGTH OF VALVE SPRINGS (32-VALVE 
ENGINES) 



VALVE SPRINGS, '85 MODELS ONWARD 

ENGINE TYPE M28 . 43/44 

1. Check length of intake-valve and 
exhaust-valve springs with 
Special Tool 9240. 




Measuring tools with installation 
length marked: 

Intake 42.6 + 0.5 mm 

Exhaust 41. 6+0. 5 mm 



VALVE SPRINGS , '87 MODELS ONWARD 

ENGINE TYPE M28. 41/42 

Note: 

Do not use Special Tool 9240 or 
9240/1 to measure the installation 
length of valve springs as of model 
year '87. Checking and adjusting 
length of valve springs, see page 
15 - 116 b. 



VALVE SPRINGS, '86 MODELS ONWARD 

ENGINE TYPE M28. 45/46 

2. Check length of intake-valve and 
exhaust-valve springs with Special 
Tool 9240/1. 




Measuring tools with installation 
length marked: 

Intake 39.7 + 0.5 mm 

Exhaust 38.7 + 0.5 mm 
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3. Install valve and hold against 
valve seat. Once installed, the 
end of the valve stem should be 
between the end of the upper edge 
and the offset surface of the 
special tool. If the valve stem 
protrudes beyond the upper edge 
of the special tool, install 
shims to take up the excess. 
0.5 mm thick shims are available. 




Valve spring 


cb models 


86/od 
model s 


Free length 






Outer spring 


40.00 mm 


43.5 mm 


Wire dia. 






Outer spring 


4.1 mm 


3 .6 mm 


Inner spring 


2.9 mm 


2.7 mm 



4. Do not mix up the valves after 
adjustment. 
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CHECKING AND ADJUSTING INSTALLATION 
LENGTH OF VALVE SPRINGS (32-VALVE 
ENGINES) 

VALVE SPRINGS, '87 MODELS ONWARD 
ENGINE TYPE M 28. 41/42 



Note: 

It is essential to ensure that the 
correct valve springs are installed 
in cars of the various model 
years. 



Model! 85/86 Modell 87 




TOOLS (IMPROVISED) 

Valve spring plate SP No. 
944.105.467.03 

Secondary spring SP No. 
928.107.171.01 



Note: 

When selecting the valve spring 
plate (improvised) it is essential 
to ensure that the valve spring 
plate is 2.0 + 0.2 mm thick. 



2. To facilitate installation 
shorten secondary spring to 
approx. 50 mm. 




3. Install valve and press against 
valve seat. Install plate, valve 
spring retainer, secondary spring 
and spring plate with ground 
surface. 



4. Install conical valve keepers 
with Special Tool 9242. 



5. Using a depth gage, measure from 
surface of valve spring plate 
vertically through gap to outer 
spring bearing surface. 



1. Grind a face approx- 10 mm broad 
on valve spring plate. Install 
spring plate for measurement 
only. 
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Installation length 

I n t a k e 35,5 + 0.5 mm 

Exhaust 34.5 + 0.5 mm 

6. Add or remove shims to correct 
installation length. 

7. Do not mix up valves after 
measuring. 
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No. 


Descri ption 


Special tools 


Remarks 




Angle of rotation 
meter 




commercially 
available, e.g. 
Stahlwille 
No. 715/20 
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Modifications to the cylinder head (32 valve) 



From Model 89 
Engine type M 23.41/42 

Note 

Only the reinforced cylinder heads will be avai- 
lable as spare parts for all vehicles from 
Model 87 onwards. The unfinished part 
number, in the casting, is 928.104.413.2R 

1. The cylinder head has been reinforced by 
20 mm in the area of the bearing surfaces 
for the cylinder head bolts (arrow). 



3. New bolt length 
M 12 X 199 
M 12 x 149 

The tightening sequence remains unchanged. 

1st stage 20 Nm (15 ft. lb.) 
2nd stage 90° torque angle 
3rd stage 90° torque angle 




Note 

If oil and water have been mixed, the cylinder 
heads must be subjected to a thorough visual 
inspection (hairline cracks). The cooling 
system must also be checked for leaks. Use 
test unit VW 1274 above the expansion tank 
for the leak test (max. 1 bar). The camshaft 
covers must be removed for visual inspection. 



2. The new 20 mm longer hexagon head 
bolts must be used for assembly. 



Modifications to the cylinder head (32 valve) 
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CYLINDER HEAD, INSTALLING (32-VALVE ENGINES) 
Cylinder head attached by means of threaded 
studs 

Note 

The cylinder head can only be in- 
stalled with the engine removed from 
the vehicle. 

1. Place cylinder head gasket in 
correct position. 





2. Install cylinder head 



Torquing sequence (4 steps) 
see Fig. 

Sequence for removal: reverse 



1st step 

2nd step 

3rd step 

4th step 



20 Nm 

90°of rotation 
90°of rotation 
90°of rotation 
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INSTALLING CYLINDER HEAD (32 VALVE ENGINE) 
Hexagon cylinder-head bolts 



Note : 

The cylinder head can also be in- 
stalled with the engine in place. 
If both cylinder heads are to be 
erro ved and installed, it is advisable 
to remove the engine first. 

I. Place cylinder-head gasket in 
position right way round. 



2. Install cylinder head 
Torquing sequence: 
(3 stages) 
Removal sequence: 
reverse order 



1st stage 20 Nm (15 ftlb) 

2nd stage 90° of turn 

3rd stage 90° of turn 





2nd stage 90° of turn 
3rd stage 90° of turn 



Note: 

As a rule, do not use lubricant 
when installing the cylinder- 
head nuts or hex bolts and washers. 
It is only necessary to apply a 
light coat of engine oil to the 
stud bolts or hex bolts. 
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TOOLS - DISASSEMBLING AND ASSEMBLING VALVE DRIVE (32-VALVE ENGINE) 




NO. 


Description 


Special Tools 


Remarks 


1 


Set of tools for 
installing camshaft 


9226 
or 
9248 


for 85/86 models 
for 87 models 


2 


Pressure piece for 
seal ring 


9234 




3 


Drift for seal ring 


9233 
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DISASSEMBLING AND ASSEMBLING VALVE DRIVE {32 VALVE ENGINE} 
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No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


1 


Bolt 


1 




Torque: 65 Nm 
(47 ftlb); hold 
on washer with 
hexagon 




2 


Washer 


1 








3 


Camshaft sprocket 


1 








4 


Hub 


1 








5 


Woodruff key 


1 








6 


Bolt M 6 x 18 


3 








7 


Rear toothed belt 
cover 


1 








8 


Dowel sleeve 


2 








9 


Shaft seal 


1 




Always replace. 
First oil sealing 
lip and then 
drive in seal with 
9233 and 9234. 




10 


Bolt with attached 
washer 


3 








11 


Plug 


3 








12 


Seal 


3 




Replace 




13 


Bolt M 6 x 30 with 
attached washer 


24 




Torque: 10 Nm 
(7 ftlb) 




14 


Front bearing bridge 


1 




Check code. Coat 
with Loctite 574. 
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No. 


Description 


Qty 


Note When 
Removing 


Installing 


Special 
Instructions 


14a 
15 


Rear bearing bridge 

Bearing cap for 
intake camshaft 


1 

4 




Check code. 
Coat with 
Loctite 574 
Check code and 
pairing number. 




15 a 


Bearing cap for 
exhaust camshaft 


4 




Check code and 
pairing number. 




16 


Exhaust camshaft 


1 




Oil bearing 
surfaces. Check 
code. 




17 


Intake camshaft 


1 




Oil bearing 
surfaces. Check 
code. 




13 


Timing chain 


1 




Check relation to 
camshaft 1 ; 




19 


Hollow bolt with 
check valve 


2 








20 


Aluminum washer 


1 




Replace 




21 


Bolt 


2 








22 


Washer 


2 








23 


Chain tensioner 


1 








24 


Nut 


10 








25 


Washer 


10 
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No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


26 


Cylinder head 


1 








27 


Spark plug 


4 




Torque : 25 to 
30 Nm (18 to 

99 ftlhl Pnat 

threads with 
Molykote HTP 
Paste. 


■ 


28 


Threaded insert 


12 








29 


Plug 


1 








30 


Round seal 


1 




Replace, if 
necessary. 




31 


Plug 


1 




Install with 
Loctite 270. 




32 


Cylinder head gasket 


1 




Always replace 
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Camshaft 
Installation 


USA, Canada and 
Japan 


Australia, Swit- 
zerland, Austria 
and West Germany 


Worl dwide 


Engine type 928 S 
85/86/87 models 
(32-valve engines} 


M 28.43 
M 28.44 


M 28.45 
M 28.46 


M 28.41 
M 28.42 


Right-hand camshaft 
Cyl inder bank 1-4 
Intake shaft 
Exhaust shaft 


928.105.291.04 
928.105.293.04 


928.105.291.04 
928.105.293.04 


928.105.291.09 
928.105.293.09 


Identification 
code on rear end 
face 


291.04 
293.04 


291.04 
293.04 


291.09 
293.09 


Left-hand camshaft 
Cylinder bank 5-8 
Intake shaft 
Exhaust shaft 


928.105.292.04 
928.105.294.02 


928.105.292.04 
928.105.294.02 


928.105.292.09 
294.08 


Identification 
code on rear end 
face 


292.04 
294.02 


292.04 
294.02 


292.09 
294.08 


Valve timing, 
1 mm 1 ift, zero 
play 








Intake opens °CS 
Intake closes C CS 
Exhaust opens = CS 
Exhaust closes°CS 


11° after TDC 
50° after BDC 
30° before BDC 
5° before TDC 


11° after TDC 
50° after BDC 
30° before BDC 
5° before TDC 


11° after TDC 
36° after BDC 
17° before BDC 
2° before TDC 
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Camshaft installation type 928 S4 - 928 GTS (5,4 I) 



Camshaft 
Installation 



World-wide 
model 88 onward 



World-wide 
model 92 onward 



Camshaft, right 
Cylinder bank 1 - A 
Intake shaft 
Exhaust shaft 

Identification code 
on the rear 
End face 

Camshaft, left 
Cylinder bank 5 - 8 
Intake shaft 
Exhaust shaft 

Identification code 
on the rear 
end face 

Valve timing, 

1 mm stroke, zero 

play 

Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 



Engine type 928 S 
M 28.41/42 



928.105.271.00 
928.105.273.00 

271,00 
273.00 



928.105.272.00 
928.105.274.00 

272.00 
274.00 



11* CS after TDC 
36' CF after BDC 
17" CS before BDC 
2° CS before TDC 



Enginetype 928 GTS {5,4 I) 
M. 28.49/50 



928.105.271.03 
928.105.273.03 

271.03 
273.03 



928.105.272.03 
928.105.274.03 

272.03 
274.03 



13" CS after TDC 
61° CS after BDC 
28* CS before BDC 
12' CS before TDC 



Note 

The camshafts of 87 and 88 models may be combined for instaliation. 



Camshaft installation type 928 S4 - 928 GTS (5,4 I) 15-12- 
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REMOVING AND INSTALLING CAMSHAFTS (32 VALVE ENGINE) 



1 . Unscrew and remove cross member. 



Note 

Car standing on its own wheels. Cross 
member has tension. 

2. Remove air intake hoses and complete 
air cleaner. 

3. Loosen hose clamps on intake air 
distributor and take off intake air 
distributor. 

4. Remove distributor cover, distributor 
rotor, toothed belt upper section and 
cylinder head cover. 

5. Turn crankshaft clockwise to align the 
45° before TDC mark (cylinder no. 1) 
on vibration damper with cast boss of 
middle toothed belt cover. 




6. Loosen toothed belt with the 
toothed belt tensioner and take 
toothed belt off of camshaft sprocket. 

7. Unscrew camshaft bolt and take 
sprocket, drive hub and woodruff key 
off of exhaust camshaft. 

8. Unscrew and take off rear toothed belt 
cover. 

9. Loosen and remove camshaft seals. 




10. Set marks on camshafts to face up by 
turning exhaust camshaft with a 27 mm 
open - end wrench. 



Note 

At the 45° mark camshafts can be 
turned without damaging the valves. 
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1 1 . Unscrew and remove chain tensioner. 
Note 

Chain tensioner piston has spring force. 
Compress piston for removal and hold 
toqether with a suitable piece of wire after 
removing. 

12. Hoid both camshafts in bearings with 
Special Tool 9226. Unscrew and 
remove all other bearing bridges and 
bearing caps. 




13. Release special tool uniformly and 
remove both camshafts with chain 
carefully. 

Installing 

14. Place intake camshaft and exhaust 
camshaft in timing chain. 
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Adjusting 

Place both camshafts in timing 
chain such that the marks of the 
camshafts or the cast noses are 
aligned with marked chain links. 
Lubricate bearing surfaces with oil 
and carefully place timing chain in 
bearings . 



15. Secure camshafts in cylinder 
head with Special Tool 9226. 




The distance between the markings 
on the inlet and outlet camshafts is 
7 outer links of the chain, and/or 
aprox. 113 mm spacing between the 
cast lugs. 




Note : 

The crankshaft must be at the 45 ( 
before ignition TDC (cylinder 1) 
mark so that the valves do not 
contact the piston crown. 




16. Install bearing bridges and 
bearing covers of camshafts. 
Bearing bridges and covers are 
machined with the cylinder head 
and must always be installed 
together. Note identifier and 
pairing code. 



Tightening torque of bearing 
bridge and covers M 6 10 Nm 



M 8 



(7 ftlb) 
20 Nm 
(14 ftlb) 
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17. Apply Loctite 674 to mating 
surfaces of front and rear 
double-bearing bridges. 

18. Recheck camshaft correlation 
with gage from Special Tool 
Set 9226. 




19. Use Special Tool assembly sleeve 
9233 and pressure piece 9234 to 
drive in sealing ring on the 
camshaft input sice. Oil sea'-'rg 
lip before assembly. 




Note 



The camshaft adjustment gauges for 
cylinders 1 and 5 are discontinued 
as from model year 87, engine type 
M 28. 41/42 



2. The timing chains must always be 
replaced after a toothed belt has 
failed, if the pistons have caused 
damage to the valves. Sprockets 
and chain tensioners must be sub- 
jected to a thorough visual 
inspection. 
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Installing camshaft seal 
87 models onward 

Engine type M 28.41/42/47/49/50 

1. Place sealing washers (lock pins M 
28.49/50 as of MY '92) into bearing seats 
and fit bearing saddle with Loctite 574. 
Tightening torque: 20 Nm (15 ftib) 




2. After torquing the bearing bridge, install 
sealing cover with the aid of Special Tool 
9234. 




85 models onward 
Engine types 

M 28.43/44/45/46/41/42/47/49/50 

Engine installed 

Note 

If the sealing cover of an engine as of model 
year 85 (32 valve engines) leaks with the en- 
gine installed, the procedure for installing the 
cover is as follwos: 

1 . Place camshafts and sealing washers in 
bearing. 

2. Apply Loctite 574 to bearing bridge and in- 
stall. Place a 0,20 mm feeler gauge be- 
tween bearing bridge and cylinder head and 
tighten bolts slightly by hand. 




3. Apply a light film of oil to sealing cover and 
press on by hand. Tighten bearing bridge to 
specified torque. 

M 6 bearing bridge 10 Nm (7.5 ftlb) 

Mod. 85/86 
M 8 bearing bridge 20 Nm (15 ftlb) 

from Mod. 87 



installing camshaft seal 
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REMOVING AND INSTALLING CHAIN TENSIONER FOR CAMSHAFTS 



1 . Unscrew and remove cross strut. 
Note 

Car must be on its wheels - cross strut has 
tension. 

2. Remove air intake hoses and complete air 
cleaner. 

3. Loosen hose clamps on intake air 
distributor and vacuum pipe. Pull off and 
lay suction pump aside. Loosen hose 
clamps on intake air distributor and 
intake pipe, and take off intake air 
distributor. 




4. Unscrew suspension eye on engine only 
at rear left. 

5. Pull off spark plug connectors and take 
ignition leads out of holder on cylinder 
head cover. Unscrew and remove 
cylinder head cover. 




Note 

Note that some boits are with and some 
without a seal when unscrewing the 
cylinder head cover. 

6. Unscrew and remove hollow union bolt 
with check valve on cylinder head. A 
seal is only used underneath the bolt 
head. Unscrew and remove chain 
tensioner on cylinder head. 
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Note 

Chain tensioner piston has spring force. 
Compress piston when removing and bind 
together with a suitable piece of wire after 
removing. 

Chain tensioner piston on righthand side 
for cylinders 1 to 4 presses the chain up; 
on lefthand side for cylinders 5 to 8 down. 
Tighten chain tensioner with specified 
torque after installation. 
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TOOLS FOR CAMSHAFT ADJUSTMENT (32-VALVE ENGINES) 




No. 


Designation 


Special tool 


Remarks 


1 


Gauge holder 


VW 387 




2 


Gauge 




commercial ly 
availabl e 


3 


Gauge inset 


9232 
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CHECKING AND ADJUSTING CAMSHAFT SETTING, 85/86 MODELS ONWARD 



ENGINE TYPE M28 . 43/44/45/46 
Precondition: 



Timing belt tensioned as specified. 
Specification: 5.0 + 0.3 scale 
gradations. 



l.Turn engine in direction of 
rotation to TDC (cylinder No, 1). 




Note: 



Both distributor fingers point left 
in forward direction of travel. 




2. In this position, the marks on 
the camshaft gears and the flange 
bearings must also be aligned. 




Cyl inder bank 1-4 




Cyl inder bank 5-8 

3. At the same time, check the marks 
(older engines) or noses (newer 
engines) on the camshafts. 
Both marks point toward exhaust 
side. 
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Cylinder bank 1 - 4 Cylinder bank 1 - 4 




4. Mount gauge with holder VW 387 on 
cylinder head. Set gauge to 

0 with 5 mm pretension on hy- Cylinder bank 5-8 

draulic tappet of cylinder 1 Specified value: 2.0 + 0.1 mm 

intake valve. 



Note 

The gauge must be aligned perpendi 
cular to the intake valve. 
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5. Turn the crankshaft on past 
TDC (cylinder 1) while observing 
gauge. Continue turning 
engine until the lift is 1.6 + 
0.1 mm. The 20° (after TDC, 
cylinder 6) mark must now be 
aligned with the index mark on 
the camshaft drive belt cover. 




6. If the components are not 
al igned, proceed as 
fol lows: 

Adjusti n g 

Cyl inder bank 1-4 

1. Install 3 extra M5 x 15 

bolts to hold camshaft wheel, 
so as to prevent the camshaft 
wheel or camshaft turning when 
the retaining bolts are 
slackened. 




2. Turn crankshaft in its usual 
direction of rotation 
until the gauge shows a lift 
of 1.6 + 0.1 mm. 

3. Slacken camshaft retaining bolts, 
bolts must be countered. 
Slacken provisional M 5 bolts. 
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CHECKING AND ADJUSTING CAMSHAFT 
SETTING 

87 MODELS ONWARD 
ENGINE TYPE M 28. 41/42 



4. Turn crankshaft until cylinder 
No. 6 is at 20° after TDC. 

5. Block camshaft gears by instal- 
ling 3 M 5 x 15 auxiliary bolts 
then tightening H 10 bolt to 

65 Nm (47 ftlb). 



6. Turn crankshaft through 2 more 
revolutions and recheck setting, 
Specified value: 1.6 + 0.1 mm, 
cylinder No. 6 20° after TDC. 
Readjust if necessary. 



7. Once adjustment is completed, 
unscrew and remove temporary M 5 
x 15 bolt. 

Cylinder bank 5-8 



8. Turn crankshaft until cylinder 
No. 6 is at TDC and check set- 
tings of cylinder bank 5-8 as 
described above (cylinder bank 
1-4). Specified value 2.0 + 
0.1 mm, cylinder No. 1 20° after 
TDC. 



Note: 

Installation of new camshafts in 
type M 28. 41/42 engines as of 
model year 87 has changed the valve 
timing. The new camshafts are 
recognizable because they have no 
rear journals. 



Adjusting 

Cyl inder bank 1-4 

Testing and adjusting specifi- 
cation : 1 .8 + 0 . 1 mm 

Cyl inder bank 5-8 

Testing and adjusting specifi- 
cation: 2.0 + 0.1 mm 



Adjustment of the camshafts 
follows the same sequence as 
described on p. 15 - 134. 
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CYLINDER HEAD COVER, DISASSEMBLING AND REASSEMBLING (32-VALVE ENGINES) 




15 - 136 Cylinder Head Cover, Disassembling and 
Reassembl ing 
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| 


Note when: 


No. 


Designation 


Qty. 


Damn \/ l n n 

f\ciiiuv i ny 


iiibid i liny 


1 


Screw 


9 






2 


■ i i 
Washer 


9 






3 


Gasket 


9 






4 


Screw 


3 






5 


Washer 


3 






6 


Gasket 


3 




■ 


7 


Cylinder head 


1 








cover 








8 


Seal 


1 






9 


Gasket 


4 






10 


Locknut 


2 






11 


Guard 


2 






12 


Oil separator 


1 






13 


Connection 


2 




Connection stub 




stub 






on oil separator 










with throttle 










6.5 mm 


14 


0 - ring 


. 2 






15 


Screw 


4 






16 


Ignition 


4 








lead holder 
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928 S4 CLUB SPORT-Version 

Identification, scope of modification, test 
and adjustment values 

As from Model 88 

Engine type M28.41 CLUB SPORT 

Note 

The identification code "SP ' has been 
embossed as a suffix to the serial number. 




62.-15 



Scope of modification, engine 

- New camshafts with different valve-timing 
adjustment. 

- EZK control unit (see Page 28 - 73). 

- LH control unit (see Page 28 - 73). 

- Idle speed: 775 rpm 

- Modified middle and rear silencer with 2 
end pipes. 

- Lighter air-conditioning compressor. 



928 S4 CLUB SPORT-Version 
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Camshaft assignment for Club Sport and GT version 



Camshaft assignment 


Worldwide as from Mod. 88 


Worldwide as from Mod. 83 


Engine type 


928 S 4 

M 28.41 Club Sport 




928 GT 
M 28 47 


Camshaft, right 
Cylinder bank 1...4 
intake shaft 
Exhaust shaft 


928.105.291.06 
928.105.293.06 


or 
or 


928.105.271.01 
928.105.273.01 


identification on 
the rear face surface 


291 .06 
293.06 




271.01 
273.01 


Camshaft, left 
Cvlinrlpr hank ^ R 

intake shaft 
Exhaust shaft 


928.105.292.06 
928.105.294.05 


or 
or 


928.105.272.01 
928.105.274.01 


Identification on 
the rear face surface 


292.06 
294.05 




272.01 
274.01 


Timings, 

1 mm stroke, zero play 








Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 


3° crank angle after TDC 
42= crank angle after BDC 
30° crank angle before BDC 

5° crank angle before TDC 


3° crank angle after TDC 
42° crank angle after BDC 
30° crank angle before BDC 

5° crank angle before TDC 



Note 

The camshaft designs may be installed in mixed configuration. 



The camshaft adjustment gauges for cylinders 1 and 5 can be used again for the camshafts for the 
engine types M 28.41 Club Sport or M 28.47, as described on Page 15-128. 
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Checking and adjusting the camshaft setting, Club Sport and GT version 



As from Model 88, Club Sport Version 
Engine type U 28.41 CLUB SPORT 
Note 

The timings have changed as a result of instal- 
lation of new camshafts as from Model 88 for 
the engine type M 28.41 Club Sport. 

Adjustment 

Cylinder bank 1 - 4 

Testing and adjustment value: 2.8 ± 0.1 mm 
Cylinder bank 5 - 8 

Testing and adjustment value: 3.1 ± 0.1 mm 

Camshaft adjustment is performed in the 
same order as described on Page 15 - 134. 



As from Model 89, GT version 

Engine type M 28.47 

Note 

The same camshafts as in engine type 
M 28.41 Club Sport are installed in the engine 
type M 28.47 as from Model 89. The setting 
has not changed. 

Adjustment 

Cylinder bank 1-4 

Testing and adjustment value: 2.8 ± 0.1 mm 
Cylinder bank 5 - 8 

Testing and adjustment value: 3.1 ± 0.1 mm 

Camshaft adjustment takes place in the same 
order as described on Page 15 -134 



Checking and adjusting the camshaft setting, Club Sport and GT version 

Printed in Germany - XXIV, 1989 
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Engine, Cylind 



Drive 



928 



Checking and adjusting camshaft setting, Type 928 GTS (5,4 I) 

As of MY '92 

Engine Type M 28.49/50 

Note 

Along with the introduction of new camshafts 
as Of MY '92 for engine type M 28.49/50 
928 GTS, the camshaft timing was changed. 

Adjusting 

Cylinder bank 1 ...4 

Checking and setting dimension: 

1.83 ±0.1 mm 

Cylinder bank 5... 8 

Checking and setting dimension: 

2.08 ±0.1 mm 

To adjust the camshafts, proceed in the order 
described on page 15-134. 
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17 ■ 2 Removing and Installing Lubricating System Parts 



VI, 1982 - Printed in Germany 



Lubrication 



17 



No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Magnetic plug 


l 


Tighten to specified 
torque 




2 


Seal 


1 


Replace 




3 


Pipe 


1 






4 


Seal 


1 


Replace 




5 


Bolt 


3 






6 


Washer 


3 






7 


Oil level supply switch 


i 






s 


Gasket 




Replace 




9 


Bolt 




install at depressions 
of oil pan 




10 


Bolt 


25 






11 


Washer 


30 






12 


Washer 


30 






13 


Oil pan 


1 


Check 




14 


Oil pan gasket 


1 


Replace 




15 


Bolt 


8 






16 


Washer 


8 






37 


Oil filter screen 


1 


Check 




18 


Bolt 


4 


Use Loctite 270 or 271 




19 


Washer 


4 






20 


Oil pan insert 


1 


Check 




21 

23 


Bolt 
Washer 

Socket ticad bait 


2 
2 
1 







Printed in Germany 
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No. 


Description 


Of. . 


Removing 


Note When 

Installing 


Special 
Instructions 


24 


Washer 


1 








25 


Oil intake tube 


1 




Check 






Gasket 


1 




Replace 






Hose clamp 


1 










Rubber sleeve 






Check for damage, 












replace if necessary 




29 


Spring support disc 






Position correctly 




30 


Spring 










31 


Oil pressure sender 


1 








32 


Seal 


1 




Replace 




33 


PI I1C 


2 




x XgiiLCti lu ajJeciiitiu 












torque 




34 


Seal 


1 




Replace 




35 


Thermostat spring 


1 








36 


Thermostat insert 


1 








37 


Thermostat spring 


1 








;s 


Plug 


1 








39 


Seal 


1 




Replace 




40 


Spring 


1 








41 


Bypass valve piston 


1 


Check for wear 








Plug 


1 








43 


Seal 


1 




Replace 






Spring 


1 










Pressure relief valve 


1 


Check for wear 








piston 










46 


Adaptor 


1 









17-4 Removing and Installing Lubricating System Components 



Printed in Germany 



9 2 8 



17 



No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


47 


Seal 


1 


Replace 




48 


Adapter 


1 






49 


Sea! 


1 


Replace 




50 


Oil filter 


1 


Loosen with stand- 
ard strap, e. g, Hazet 
2171-2 




51 


Nut 


1 






52 


Washer 


1 






53 


Washer 


1 






54 

54a 

55 


Oil pump gear 
Shim 22 x 16x1 
Woodruff key 


1 
1 

1 


Only use together 
with light alloy gear 




56 


Bolt 


3 






57 


Washer 


3 






57 a 


Round cord seal 


3 






58 


Oil pump housing 


1 






59 


Inner rotor 


1 


Lubricate 




60 


Outer rotor 


1 


Lubricate, chamfered 
side must be inside of 
oil pump body (facing 
forward) 




61 


O-ring 


1 


Replace 




62 


Shaft seal 


1 


Replace, drive into oil 
pump body flush. In- 
stall with 9195, see 
page 1 7 ■ 6 a 




63 


Plug for oil bores 


1 






64 


Seal 


1 


Replace 





Printed in Germany - VII, 1983 
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Engine - Lubrication 



928 



ASSEMBLY INSTRUCTIONS 

OIL PUMP, REMOVING AND INSTALLING 

R e m o v i n g 

l.Lock oil pump drive wheel 
with special tool 9157, un- 
screw retaining nuts and pull 
off drive wheel . 

Note 

Use special tool 9157/1 to lock 

oil pump drive wheels with HTD tooth 

shape (83 models onward). 




I n s t a 1 1 i n g 
Note 

Measure axial play before instal- 
lation. The measurement must be 
carried out with the pump dry, in 
other words without oil. 

l.Use gauge holder VW 387 and 
threaded section to measure axial 
play. 

Axial play 0.08 to 0.12 mm 




2. If necessary, remove inner 
rotor. 

w „ 91 -0.080 
bize cl mm 

-0.095 

3. When installing a replacement 
oil pump, do not remove trans- 
port fixture until mounting bolts 
have been tightened. 



2. Unscrew the oil pump mounting 
bolts and remove oil pump. 



17-6 Oil Pump, Removing and Installing XII, 1986 - Printed in Germany 



Engine, Lubrication 



17 



REPLACING SHAFT SEAL FOR OIL PUMP 

1. Lubricate sealing lip with oil and slide seal over 
Special Tool 91 95 on to the drive shaft inner 
race. 




Printed in Germany -VI, 1982 



Replacing Shaft Seal for Oil Pump 
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17 



Engine - Lubrication 



928 



LUBRICATION SYSTEM COMPONENTS , REMOVING AND INSTALLING, 
83 MODELS ONWARD 




17 - 6b Lubrication System Components, XII, 1986 - Printed in Germany 

Removing and Installing 



928 



Engine - 



Lubrication 



17 



No. 


Designation 


Qty. 


M c\ "t" o a 
vi U Lc WrlC 

Removing 


1 * 

Installing 


i 

i 


Magnetic plug 


i 
i 




tighten plug to 
correct torque 
setti ng . 


2 


tau i c c 


1 

■L 




Tii, replacement 


3 


I ICA 

bolt 

M 6 x 20 


C 






JQ 




0 
L 








Tr i hp 


1 
1 






5 


Seal 


1 




fit replacement 


6 


Hex 
bol t 

M 5 x 12 


3 






7 


Spring washer 


3 






0 

o 


u i i i eve i 
switch 


i 
i 






9 


Seal 


1 




fit replacement 




I ICA 

bolt 

M 6 x 25 

II \J A. i— \J 

with washer 


c 




install m oil pan 
recesses 


11 


Hex 
bolt 

M 6 x 28 
with washer 


25 






12 


Oil pan 


1 




check 


13 


Oil pan 
seal 


1 




fit replacement 


14 


Centeri ng 
si eeve 
(rubber) 


2 







Printed in Germany - XII ,1986 



Lubrication System Components, 17 - 6 c 
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Engine 



- Lubrication 



928 



■ 

No. 


Designation 


Qty. 


Note » 

Removing 


her. : 

Instal 1 ing 


15 


Hex 
bolt 

M 6 x 12 
with washer 


2 






16 


Allen bolt 
M 8 x 30 
with washer 


1 






17 


Oil intake 
tube 






check 


18 


Gasket 






fit replacement 


19 


Oil pres- 
sure sensor 








20 


Gasket 






fit replacement 


21 


Threaded 
oluo 


1 




tighten to correct 
toraue settina 


22 


Gasket 


1 




fit replacement 


23 


Spring for 
thermostat 


1 






24 


Regulator 
insert 


1 






25 


Spring for 
thermostat 


1 






26 


Threaded 
plug 


1 






27 


Gasket 






fit replacement 


28 


Pressure 

i>pr i ny 


1 






29 


Plunger for 

bypass 

valve 




check for wear 




30 


Threaded 
plug 


1 







17 - 6d Lubrication System Components, 
Removing and Installing 



XII, 1986 - Printed in Germany 
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Engine - Lubrication 



No. 


Des i g nati on 


Qty . 


Note * 

Removi ng 


ihen : 

Instal 1 ing 


J 1 


basxet 


i 




fit replacement 


32 


Pressure 
spri ng 


1 




■ 


i "i 
jJ 


mston tor 
pressure 
rel ease 

1 i ^ T ii a 


i 


criecK Tor 
wear 






rew 
connector 


i 
i 






35 


Gasket 


1 




fit replacement 


oD 


tr J** 1 j~, 1,1 

ocrew 
connector 


i 
i 








bas Ket 


1 




fit replacement 


38 


Oil filter 


1 


use commer- 
cial ly avai 1 abl e 
oil filter remover, 
e.g. Hazet Zi/ i-i 




39 


Hex 
nut 


1 






40 


Spring 
washer 


1 






d i 

4 1 




i 

i 






42 


Toothed 

uihoDl Toy 
Wf ICC J 1 U T 

oil pump 


1 






42a 


Shim ring 
x lb x 1 


1 




only install with 
1 1 ght al 1 oy toothed 
wheel 


43 


Woodruff 
key 


1 






44 


Hex 
bolt 

M 8 x 45 


3 






45 


Washer 


3 







Printed in Germany - XII, 1986 Lubrication System Components, 17 - 6 e 
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Engine, lubrication 



928 











Note when: 


No. 


Designation 


Qty. 


Removing 




Installing 


46 


Sealing ring 


3 






fit replacement 


47 


Oil pump body 


1 








48 


Inner rotor 


1 






oil 


AQ 
Hz? 


vjuisr rotor 


H 

1 






on, iribidii wnn 












chamfered side in oil 












pump body fin forward 












direction of travel) 


50 


O-Ring 


1 






fit replacement 


51 


Shaft seal 


1 






fit replacement, use drift 












9195 to fit seal flush 












with oil pump body, 












see p. 17 - 6a 



Note 

The short-circuiting valve, Nos. 26 to 29, is 
deleted on the engines for the 1991 MY. The 
crankcase is no longer machined at the re- 
spective valve location. Exchange engines 
with new crankcases are also supplied 
without short circuiting valve. 



17-61 



Lubrication system components, removing and installing 

Printed in Germany - XXIX, 1992 
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CHANGING ENGINE OIL AND ENGINE OIL FILTER 



Requirement: 

Engine at operating temperature. 



1. Loosen and remove oil filler cap. 



3. Loosen oil filter with a standard strap wrench, 
or US 4462. 




4. Clear, drain plug. Replace seal. Tighten drain 
plug to 4. 0 + 0.3 (29 + 2 ft lb). 



5. Lubricate gasket on oil filter slightly, install 
by band until gasket contacts surface and then 
tighten one more turn. 



6. Add engine oil, run engine to operating tem- 
perature and check for leaks. 



7. Check oil level on stopped engine. 




Printed in Germany 



Changing Engine Oil and Engine Oil Filter 
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No. 


Description 


Special Tool 


Remarks 


1 


Oil pressure tester 


VW 1342 





17-8 Checking Oil Pressure 



VI, 1982 - Printed in Germany 



928 



Engine, Lubrication 



17 



CHECKING OILPRESSURE 



1. Drain engine oil. 

2. Remove oil filter and oil pressure sensor. 

3. Screw oil pressure tester VW 1342 in con- 
junction with M 10 x 1 adapter, Part No. 
999.105.013.02, and M 10 x 1 / M 18 x 
1.5 adapter. Part No. 901.101.175.01, 

in plug opening for oil thermostat housing 
in place of the oil pressure sensor. 
Mount oil filter and add oil. 




5. Have a second person raise the engine 
speed to 4000 rpm. 



6. Read oil pressure on tester. Value must 
be higher than 5 bar (73 psi). 




4. Run engine to operating temperature 
(about 30°C/176°F). 



Printed in Germany 
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Checking Oil Pressure 
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Engine - Lubrication 



928 



CLEANING OIL CHECK VALVE FOR HYDRAULIC VALVE TAPPETS 



Note: 

The oil check valve prevents the 
oil from flowing back out of the 
cylinder head, thus assuring 
operation of the hydraulic valve 
tappets. If the valve tappets 
chatter as the engine turns over 
just after starting, it is 
essential to clean the check valve. 




4 



O * 



1 - Threaded rod 

2 - Spring guide 

3 - 0-ring 

4 - Compression spring 

5 - Ball 



1. Remove cylinder-head cover. Screw 
a hex bolt, e.g. M 6 x 40 down 
into spring guide. Slacken 
threaded rod 2 turns and lift out 
valve guide. 




2. Use a magnet to withdraw 
compression spring and ball. 
Thoroughly clean ball seat, ball, 
compression spring and oil duct. 
The ball seat remains in the 
cylinder head and great care must 
be taken to ensure that it is not 
damaged . 



3. Replace 0-ring before 

installation. Tightening torque 
for threaded rod 3.5 Nm 
(2.8 ftlb). 



17 - 10 Cleaning Oil Check Valve for 
Hydraulic Valve Tappets 



XIX, 1987 - Printed in Germany 
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Cleaning the complete engine-oil system following engine failure (bearing 
failure) 



Note 

This cleaning sequence is only intended to 
given pointers as to where chips may be 
found. The actual scope of work involved 
must be determined individually for each en- 
gine failure. 

Replace the following parts: 

- Hydraulic valve tappets 

- Chain tensioner 

- Oil filter 

The following parts must be dismantled, 
checked and cleaned thoroughly: 

- Oil pump 

- Thermostat housing 

- Bypass valve 

- Release valve 

- Oil retension valve in the cylinder head 

See Page 17-10 



The following parts must be cleaned 
thoroughly and/or rinsed several times: 

Note: 

All oil feeder holes may be flushed thoroughly 
with a commercially available oil - gasoline 
syringe and benzine. 

- Oil sump 

- Oil inlet pipe 

- Crankcase 

- Crankshaft 

- Cylinder heads 

- Camshaft housing 

- Oil lines 

- Oil filler pipe 

- Oil cooler in the radiator 

Change oil filter and engine oil after ap- 
prox. 500 km running time. 

Note: 

Following an engine failure, the complete 
intake system must be checked for foreign 
bodies and/or oil and cleaned before 
assembly. 



Cleaning of engine-oil system 17-11 
Printed in Germany - XX, 1988 



9 - 



CHANGING COOLANT AND BLEEDING COOLING SYSTEM 



Requirement: 

Engine cool for draining coolant. 



1. Set heater lever at "warm" and run engine 
briefly. 



5. Replace seals for drain plugs on crankcase 
O-ring for drain plug on radiator. 



2. Take off cap on expansion tank. 



3. Unscrew drain plug on radiator and catch 
coolant. 




Torques: 

Radiator plug - 1. 5 ro 2. 0 Nm (13 to 17 i 
Crankcase plug - 45 to 50 Nm (33 to 36 ft 



6. Add coolant until level reaches edge of fi 
opening (heater lever must be at "warm") 



7. Run engine to operating temperature and c 
coolant level, adding more if necessary. 

Coolant level must reach center of expans 
tank. 



4. Unscrew coolant drain plugs on left and right- 
hand sides of crankcase and catch coolant. 
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COOLANT MIXING TABLE 



Protection 



Antifreeze 



Water Antifreeze 



Water 



25° CA 13° F 
30° C/- 22° F 
35° C/- 31° F 



40 % 
45 % 

50 »/:, 



60 o/o 
55 % 
50% 



6.4 Itr,/6. 8 US qt 
7.2 ltr./7.6 US qt 
8.0 Itr./S. 5 USqt 



9.6 ltr./10. 1 US qt 
8.8 1tr./9.3 US qE 
8.0 1tr,/8. 5 I'Sqt 



■CHECKING COOLING SYSTEM FOR LEAKS 



Note 

Engine must be cold for leak test. 



Check coolant and warm water hoses for proper 
routing, porosity, swelling, tears and cafe. Re- 
place damaged hoses. 



1. Detach hose from radiator to expansion tank 
at expansion tank. 



2. Connect tester VW 1274 with separate T- adapter 
and pertinent hoses ahead of the expansion tank. 





1 - Adapter 

2 - T-adapter 



19-2 Changing Coolant and Bleeding Cooling System 



IV, 1980 - 



Printed in Germany 
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CHECKING COOLANT SYSTEM CAP 



3, An adapter (made locally) will be requited to 
connect the tester on the T- adapter. 



So 



25 




1. Mount cap on tester. 



w 2. Produce pressure with hand pump. Pressure valve 
Jj? should open between 0, 9 and 1. 15 bar. 



Material: steel pipe St 35 12x3 



4. Build up about 1 bar pressure in cooling system 
by pumping. Pressure valve in cap must open be- 
tween 0. 9 and 1. 15 bar. 




5. Visually inspect the following parts for leaks. 



Engine block: Water pump 

Cylinder head gasket 
Thermostat housing 
Hose connections 
Cylinder head mounting studs 



Radiator: Bleeder neck 

Water drain plug 
Hose connections 
Oil cooler cap 
Temperature switch or 
Plug 

Heater: Hose connections 
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CHECKING COOLANT THERMOSTAT 

Heat coolant thermostat in a water bath. 

Begins to open: approx. 83 ± 2° 
Ends: approx. 98° 



Opening travel (distance A): at least 8 mm. 




19 - 2 b Checking Coolant Thermostat 



VI, 1982 - Printed in Germany 



Engine, Cooling 
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No. 


Description 


Qty. 


Note When 

Removing Installing 


Special 
Instructions 


1 


Bolt 


3 








2 


Washer 


3 








3 


Nut 


1 








4 


Washer 


1 








5 


Pulley 


1 


Pull off 


Check runout 




6 
7 


Woodruff key 
Bolt 


1 

4 








8 


Washer 


4 








9 
] . 


Viscuous coupling 
Fan 


l 
i 


Press off, store 
so that shaft 
is horizontal or 
inclined no more 
than 45° 


Coat seats for ball 
bearings on shaft 
with Loctite 270 or 
271 




11 


Circlip 


i 




Position correctly 






Ball bearing (small 
diameter inner race) 


l 


Pull out with, e.g., 
Kukko internal 
extractor No. 21/1 
(12 - 14,5 mm) 


Check, replace if 
necessary, Drive in 
with suitable mandrel 




13 


Ball bearing ("large 
diameter inner race) 


l 


Pull out with, e.g. , 
Kukko internal 
extractor No. 21/2 
(14. 5 - 18. 5 mm) 


Check, replace if 
necessary Drive in 
with suitable mandrel 




14 


Fan carrier 


i 




Check 





19-4 Disassembling and Assembling Viscuous Fan 



Printed in Germany 
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Engine, Cooling 



DISASSEMBLING AND ASSEMBLING VISCUOUS FAN 




Pull off viscuous coupling with a double -arm 
extractor, e.g. Kukko 20/10 (width: 120 mm, 
depth: 100 mm). 



Printed in Germany 
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DISASSEMBLING AND ASSEMBLING THERMOSTAT HOUSING 
FOR COOLING SYSTEM (AFC) 



3 1 2 4 7 6 8 9 




19-6 Disassembling and Assembling Thermostat Housing for Cooling VI, 1982 - Printed in Germany 
System (AFC) 



No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Nut M 6 


2 






2 


Washer 


2 






3 


Ignition cable holder 


1 






4 


Pressure damper holder 


1 






5 


Rubber/metal mount 


2 


Check, replacing if 
necessary 




6 


Temperature switch 1 1 


1 






7 


Seal 


1 


Replace 




3 


Temperature sensor 


1 






9 


Seal A 14 x 18 


1 


Replace 




10 


Temperature time 
switch [for cold start 
valve) 


1 






11 


Retaining 


1 






12 


Bolt M 6 x 25 


2 






13 


Washer B 6 


2 






14 


Cover for thermostat 
housing 


1 






15 


Round seal 


1 


Replace 




16 


Thermostat insert 


1 






17 


Bott M 8 x 30 


4 






18 


Washer A 8.4 


4 






19 


Thermostat housing 


1 






20 


O-ring 53 x 7 


1 


Replace 




21 


Gasket 


2 


Replace 





Printed in Germany - VI, 1982 
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92 8 



Note: 



If cylinder heads had been machined or ground, 
check that thermostat housing fits correctly after- 
wards. It must not be installed with tension. If 
necessary, correct by machining mounting bores. 




19 - 8 Disassembling and Assembling Thermostat Housing VII, 1983 ■ printed in Germany 

for Cooling System 
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Engine, Cooling 



No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Electric air valve 


1 






2 


Hose clamp 


1 






3 


Hose 


1 






4 


Bolt 


2 






5 


Washer 


2 






6 


Throttle bypass 
valve 


1 






7 


Bolt 


2 






8 


Washer 


2 






9 


Holder 


1 






10 


Warm-up control 


1 






1 1 


Temperature 
sensor (coolant) 


1 






12 


Seal 


1 


Replace 




13 


Temp, time switch 
for cold start valve 


1 






14 


Retainer 


1 






15 


Bolt 


2 






16 


Washer B 6 


2 






17 


Cover for governor 
housing 


1 






IS 


Round seal 


1 


Replace 




19 


Thermostat insert 


1 




see page 19 - 2 b 


20 


Bolt 


2 






21 


Washer A 8,4 


2 






22 


Governor housing 


1 






23 


0-ring 53 x 7 


1 


Replace 




24 


Gasket 


2 | 


Replace 
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for Cooling System (Rest of World - K-Jetronic} 



Engine/Cooling 



2 8 



NOTE 



If cylinder heads had been machined or ground, 
check that thermostat housing fits correctly 
afterwards. It must not be installed with tension. 
If necessary, correct by machining mounting bores. 




19-10 Disassembling and Assembling Thermostat Housing VII, 1983 ■ Printed in Germany 
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COOLING-AIR FLAP C0NTR0L,'87 MODELS ONWARD 



The cooling air which enters through 
the new front air dam is regulated 
from the radiator intake by cooling 
air control flaps actuated by an 
electric positioning motor. 




iiMimiii 



The flaps are positioned by a 
linkage connected to the positioning 
rotor crank. The crank position 
which corresponds to the flap pos- 
ition is stored mechanically on a 
control disk integrated in the pos- 
itioning motor. (0%, 30%, 100%). 



The control unit for the flaps and 
cooling-air control is positioned 
beside the passenger seat. 




Cooling-water temperature sender 




Tightening torque: 30 Nm (22 ftlb) 



Printed in Gemiany-XVI 1 , 1987 Tightening Torques, Overview 19 - 11 




Engine - Cooling 



Temperature switch, automatic 
transmission 




Tightening torque: 30 Nm (22 ftlb) 
Pressure sender, Frigen 




Tightening torque: 30 Nm (22 ftlb) 
M 4 nut : 1 Nm (0.7 ftlb) 



928 



Temperature switch, intake 




Tightening torque: 40 Nm (30 ftlb) 
Engine-compartment lid switch 




19 - 12 Tightening Torques, Overview 



Printed in Germany 



928 



Engine - 



Cool i ng 



The output stage receives a square 
signal from the control unit. The 
output stage contains two mutually 
independent output-stage modules 
with separate protective circuits: 
each module controls a separate 
cooler fan. 




If a fault occurs, the cooling-air 
flaps are opened to the 100% setting 
and the intact fan operates at full 
speed, while the faulty fan is 
switched off. A check is made 
approx. every 20 seconds to ascertain 
whether the fault persists. 
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1. Control unit 

2. Pressure sender, Frigen 

3. Engine fan 

4. Output stage 

5. Flap positioning motor 

6. Temperature sender, cooling water 



7. Engine-compartment lid switch 

8. Temperature switch, intake 
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Temperature sender, cooling water 



Flap position 



100% ■ 



30% - - 



X 




70 75 80 85 



— i — 

90 



-I— 

95 



—i — I 

100 



Cool ing water 
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Temperature switch, automatic 
transmission 



Flap position 

i 



00% -- 



30% -- 



, -j 

y r 

— I 1 1 — 

105 110 



Temperature switch, 
automatic transmission 



Fan voltage 
li 

12V ■ - 



8V -- 



i 
i 
I 

y 



105 



i 



110 



Temperature switch, 
automatic transmission 
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Pressure sender, Frigen 



Flap position 
100% ■ ■ 



30*-- 



1 



1 



10 



-I \—*~ 

15 20 bar 

Frigen pressure 




20 bar 
Frigen pressure 
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Run-on 



Flap position 



100% 



30X-- 



Fan voltage 



80 



82,5 



85 



87,5 



90 °C 



Intake temperature/ 
cooling water temperature 



12V 
8V -- 
4V -- 



— *— 

80 



-3. 



1 



|~<l-»-- 



82,5 85 87,5 90 °C 

Intake temperature 



Fan voltage 
12V ■- 



8V -- 
4V -- 



— t- 

80 



t 



i 

H — I— 



I 1 

83 85 87,5 90 °C 

Cool ing water 
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REMOVING COOLING-AIR FLAP MOTOR 



INSTALLING 




1.) Detach actuating linkage at ball 
joint (1) . 



When installing, ensure that engine 
temperature is less than 74°C. 



1.) Re-connect connector 



2.) Switch ignition on. 

Flap positioning motor moves to 
0% position. 



3.) Tighten securing nuts (3 nuts) 



4.) Set adjusting arm so that the 
air flaps are in the 0% position 
when the actuating rod is in- 
stal led. 



2.) Remove rut from drive axle (2) 



3.) Remove three nuts holding 
flap-positioning motor (3) 



4.) Disconnect connector at joint. 



5. ) Press AC button 

The positioning motor moves to 
the 30% position. 



6.) Check distance a 
a = 16.5 ± 2 mm. 




The 100% position is set off the Q% 
or 30% position. 
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REMOVING AND INSTALLING FANS 

1.) Disconnect battery. When installing fans, ensure that 

plugs are in correct positions. 



2.) Remove both mounting bolts. 




3. ) Cut cable holders. 



4. ) Remove plugs from fans. 

5. ) Remove hose clamp from air 

filter (auxiliary air pump). 

6. ) Remove hose clamp from oil 

reservoir ( servo oi 1 ) . 




19 - 20 Removing and Installing 
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REMOVING AND INSTALLING COOLING-AIR 
FLAPS 



Removing and installing front air 
dam: see Repair Group 66. 

Removing and installing PU part: 
see Repair Group 63. 



Remove securing bolts. 





Disconnect plug of flap positioning 
motor at coupling. 
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TROUBLESHOOTING 



Disconnect plug I and plug II from 
control unit. 



Function test of AC button 



Connect voltmeter to pin 7 (ground) 
of plug I and pin 5 (plus) of plug 




II 



Ignition on 



Press AC button 



Set the air-distribution slide 
switch to up/down. 



Reading: battery voltage 



1. ) Test voltage supply 

Connect voltmeter to pin 2 
(plus) and pin 7 (minus) of 
plug I 

Reading: battery voltage 

2. ) Connect voltmeter to pin 4 

(plus) and pin 7 (ground) of 
plug I 

Ignition on 

Reading: battery voltage 

Ignition off 

Reading: 0 V 
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Function-testing the individual 
senders with an ohmmeter. 



1.) Temperature sender, cooling 
water 

A resistance of between 1000 ohm 
and 4000 ohm, depending on 
engine temperature, should be 
measurable between pin 1 of plug 
II and pin 7 of plug I . 

Reading : 

60°C = 3862 ohm ± 150 ohm 
85°C = 1582 ohm ± 54 ohm 
100°C = 967 ohm ± 36 ohm 



2.) Pressure sender, Frigen 

Pin 4, plug II and pin 7, plug 
I. 

Resistance is between 20 ohm and 
150 ohm, depending on Frigen 
pressure. 

Reading. 

1.5 bar = 22 ohm ± 4 ohm 
5 bar = 53 ohm ± 4 ohm 
10 bar = 92 ohm ± 5 ohm 
15 bar =125 ohm ± 5 ohm 



3. ) Engine-compartment lid switch 

Pin 6, plug II and pin 7, plug 1 

Engine-compartment lid closed 
Reading: » ohm 

Engine-compartment lid open 

Reading: 0 ohm - 20 ohm 

4. ) Temperature switch intake/ 

automatic transmission 

Pin 3, plug II and pin 7, plug I 
Intake temperature > 87.5°C 
Reading: 0 ohm 
Intake temperature < 82.5°C 
Reading: » ohm 

Temperature switch, automatic 
transmission 

> 110°C reading: 0 ohm 
< 105°C reading: °° ohm 

If the values stated are not 
reached, the sender in question is 
defective. 
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Function-testing the flap 
positioning motor 

With a length of cable, connect pin 

7 (ground) of plug I to pin 5 (0%) 
of plug I (approx, 2-4 seconds). 

The flap positioning motor moves to 
the 0% position. 



Connect pin 7, plug I and pin 1 
(100%) {approx. 2-4 seconds). 

The flap positioning motor moves to 
the 100% position. 





Connect pin 7, plug I and pin 2, 
plug II (approx. 2-4 seconds). 

The flap positioning motor moves to 
the 30% position. 




If the flap positioning motor fails 
to assume one of the positions 
stated, use an ohmmeter to check the 
conductivity of the control unit - 
flap positioning motor wire harness. 



If the wire harness is OK the flap 
positioning motor is defective. 




19 - 24 Function-testing Flap 
Positioning Motor 
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Function-testing the output stage 



1.) Plugs I and II must be connected 
to the control unit. 



2.) Checking voltage supply. 




Connect voltmeter to pin 3 
(ground) and pin 4 (olus) of 
the fan output-stage plug 
connector. 



4.) Function-testing the control 
signal of the output stage. 

Reconnect output-stage plug 
connector. Remove cover from 
plug I of control unit. 




Engine temperatures 79°C( 175°F) 

Measure the voltage with an 
analog voltmeter with an 
external resistance 
(Ri) 100 kOhm. 

Pin 7, plug I (ground) and pin 6 
(plus) - 



tion slide 



Reading: battery voltage 

3.) Connect voltmeter to pin 3 
(ground) and pin 2 (plus). 

Ignition on 

Reading: battery voltage 



Ignition on 

Press AC button 

Set the air-distribu 
switch to up/down. 

Reading: approx. 7 V 
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Pin 7, plug I (ground) and pin 8 
(plus) . 

Ignition on 

Press AC button 

Set the air-distribution slide 
switch to up/down. 

Reading: approx, 7 V 

If both fans refuse to operate 
when the AC button is pressed 
while the ignition is on, the 
output stage is defective. 



19 - 26 Function-testing the 
output Stage 
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REPLACING FUEL FILTKR - up to 198 0 Models 



Remarks 

Fuel filter is located in right rear wheel house be- 
hind lock pillar. 



1 . Take off cover. 



2. Detach fuel lines, while counterholding. Catch 
escaping fuel. 



3. Loosen clamp and take off fuel filter. 



4. Install new filter, noting direction of flow (arrow), 



5, Check for leaks. 
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REPLACING FUEL FILTER REMOVING AND INSTALLING FUEL 

from 1980 Models PUMP 



1, Disconnect ground wire at battery, Removing 



2. Take cover off of fuel tank at bottom. 1, Disconnect ground wire at battery. 



3, Disconnect fuel lines, not forgetting to counter- 2. Take cover off of fuel tank at bottom, 
hold. Catch escaping fuel. 



4, Loosen clamp and take off fuel filter. 3, Pinch intake line with VW 647 clamp and 

detach hose. Disconnect electric wires , 




6. Check for leaks. Installing 



Use a new seal on the hollow bolt. 
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CHECKING DELIVERY RATE OF FUEL PUMP- CONTINUOUS INJECTION SYSTEM 



Requirements 

Fuel filter and power supply okay. 



4. Hold end ol lesi hose in a measuring glass. 



1. Take off air cleaner assembly. 



5. Bridge fuel pump circuit for duration of 

specified measuring time and measure delivery 
rate. 



2, Remove fuel return line from fuel distributor 
and connect a suitable test hose in its place 
(test hose with 12 mm dia. ring connector). 




3. Bridge fuel pump relay socket terminals 
30 and 87. 
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CHECKING FUEL PUMP DELIVERY - AFC 



Requirements: 

Fuel filter and power supply okay. 



1. Disconnect fuel return line in engine compart- 
ment. 




2, Hold end of fuel return hose from pressure regu- 
lator in a measuring glass (approx. 1500 cc). 

3. Unplug fuel pump relay from central electric 
board. 




4. Bridge terminals 30 and 87 with an extra wire. 




5. Let fuel run into measuring glass for 30 seconds. 
See page 24 - 1 for test values. 
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CHECK FUEL PUMP DELIVERY - LH-JETRONIC 
Beginning with 1984 Models 



Requirements: 

Fuel filter and power supply okay. 



1 . Disconnect fuel return line in rear of engine 
compartment while counterholding 
(essential). 




2. Connect a commercially available fuel hose. 




3. Hold end of test hose in a measuring glass 
(approx. 2000 cch 



4. Pull off fuel pump relay on central 
electric board and bridge terminals 30 
and 87 with an extra wire for 30 seconds. 




5. See page 24 - 1 21 for test values. 
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HOSE PLAN FOR K-JETRONIC SYSTEM 928 



1 - From fuel tank 
1' - To fuel tank 

2 - Fuel pump 

3 - Fuel filter 

4 - Fuel pressure reservoir 

5 - Fuel distributor 

6 - Fuel injector(s) 

7 - Warm-up control 

8 - Cold start valve 

9 - Solenoid valve 
10 - Hose orifice 



A - Air guide housing 

A' - Intake distribution housing 

B - Throttle housing 

C - Throttle bypass valve 

D - Solenoid valve (only for A/C) 

£ - Booster valve (vacuum control) 

I 7 - Blowoff switching valve 

G - From auxiliary air pump 

H - To air cleaner 

I - Check valve 

K - To exhaust ports 

I, - Ignition control 

M - Suction ejection pump 

N - To brake booster 



■ Fuel 

Air/vacuum 



Fuel Sup 
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ARRANGEMENT OF CHECK VALVES ON FUEL PUMPS 




No. 


Description 


Qty- 


Removing 


Note When: 

Installing 


Special 
Instructions 


1 


Fuel pump (long neck 
version with inte- 
grated check valve) 


1 








2 


Fuel pump (new 
version since 1981 
models) 


1 








3 


Check valve with seal 


1 




Always replace seal. 
Torque: 

20Nm<14ftlb) 




4 


Seal 


2 




Always replace 




5 


Cap nut 


1 




Torque: 

20 Nm (14ftlb) 
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REPLACING CHECK VALVE 



Caution! 



Installing 



Conform with safety regulations for working on fuel 
systems! 



Removing 



1, Remove fuel tank cover at bottom. 



1. Screw in new check valve with a new seal. 

For long neck version fuel pumps the new check 
valve is installed in addition to the check valve 
integrated in the pump. 



2. Install fuel line with ring adapter and new seals, 
and secure with cap nut. 



2. Pinch fuel intake hose with a standard hose clamp Important! 
and detach hose. 




Make sure fuel hose is routed correctly and cannot 
rub before tightening the cap nut. 



3. Removs hose clamp and check for leaks. Install 
cover again. 



3. Disconnect electric wires. 



4. Disconnect hose on pressure side of fuel pump by 
unscrewing cap nut. Catch escaping fuel. 



5. Unscrew check valve, while holding on hexagon 
of fuel pump with a narrow (machined) open-end 
wrench. 
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■ 

No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


1 


Throttle cable 


1 








2 


Lock 


1 








3 


Push rod 


1 




Adjust push rod to 
48+ 1 mm for LHD 
(between ball head 
centers) and 
connect 




4 


Bolt 


2 








5 


Washer 


2 








6 


Accelerator pedal 










7 


Lock 










8 


Washer A 10.5 










9 


Operating lever 










10 

11 


Bearing 
Bea-ing 






Check, replace if 
necessary and lubri- 
cate with multipur- 
pose grease 





ADJUSTING FULL LOAD POSITION OF THROTTLE 



The throttle linkage has to be adjusted so that there 
is at least 1 mm piay on the throttle lever when the 
accelerator pedal is floored. 
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REMOVING AND INSTALLING FUEL TANK 



Removing 



1 . Disconnect ground wire at battery. 



2. Draw off fuel. 
Caution! 

Conform with safety regulations for working on 
fuel systems. 



3. Take off bottom tank cover. Pinch fuel intake 
hose with a standard hose clamp and detach hose 
on fuel pump. 




4. Fold back floor mat. Remove cover on fuel lever 
transmitter. Disconnect hose and electric wire plug 
on fuel level transmitter. 



5. Unscrew hose clamp and pull off breather hose on 
fuel expansion tank. 



6. Remove retainer with guards and grommet. 




7. Unscrew bolt at upper fuel tank mounting 
point. 




8. Unscrew four mounting poi ts for retaining 
straps and let complete si n with fuel 

pump and fuel filter hang down 6n one side. 
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2. Make sure seal fits correctly in tank filler neck. 




9. Remove fuel tank from below. 



Installing 



1 . Cfieck suspension points for correct fit before 
installing fuel tank. 
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REMOVING AND INSTALLING INITIAL FUEL 
PUMP IN TANK (JAPAN) 



Note 

Conform with safety regulations for working on 
fuel systems! 

Removing 

1 . Disconnect ground wire at battery. 

2. Draw off fuel. 

3. Remove bottom tank cover. Pinch fuel intake 
hose with a standard hose clamp, 

4. Disconnect 4 mounting points of suspension 
straps and let complete suspension with fuel 
pump and fuel filter hang down to one side. 




Installing 

1 . Always use a new gasket. 

2. Tightenirg torque for pump in tank: 25 Nm. 



5. Disconnect electric wire plugs, hose clamp and 
pump in tank, and remove. Catch escaping fuel. 



20 - 14 Removing and Installing Initial Fuel Pump 
in Tank (Japan) 
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REMOVING AND INSTALLING 
FUEL TANK SENSOR 

TOOL 




NO. 


Desi gnat-ion 


Special tool 


Remarks 




Pin wrench 


9190 





Printed in Germany-XII ,1986 



Fuel Level Sensor, 20 - 15 

Removing and Installing 



20 



928 



Removing and installing the fuel tank gauge unit 



Note 

When working on the fuel system, observe 
relevant safety requirements. Do not remove 
the gauge unit while the tank is full. 

Removal 

1 . Remove luggage compartment floor cover- 
ing. Remove cover of fuel tank gauge unit. 
Undo hose clamp, disconnect fuel return 
hose and electrical connector. 




2. Undo union nut using Special Tool 9190. 
Take gauge unit complete with gasket. 

Installation 

1. Always use a new gasket. Coat threads and 
seating area of union nut with Optimoly TA. 

Note 

TO faciiitate assembly, immerse the union 
nut into hot water (heated to approx. 60 to 70 
deg. C) for approx. 8 minutes. 



2. Before fitting a new tank gauge unit, 
remove the transport protector. 




3. Tighten union nut to a torque of 35 ± 5 Nm 
(26 ± 4 ftlb) using Special Tool 9190. 




4. When fitting the fuel return hose, make sure 
the screw of the hose clamp does not con- 
tact the union nut or the fuel tank gauge unit. 
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ACTIVATED CHARCOAL CANNISTER FOR REMOVAL OF TOXIC SUBSTANCES 
FROM FUEL TANK BREATHER (DIAGRAM) 

87 MODELS ONWARD 

ENGINE TYPE M28. 41/42 




1 - Fuel tank 

2 - Expansion tank 

3 - Hose 

4 - Rollover valve 

5 - Activated charcoal 

canni ster 



6 - Breather 1 ine 

7 - Diaphragm valve 

8 - Solenoid valve 

9 - LH Jetronic control unit 
10 - Throttle housing 



Printed in Germany - Activated Charcoal Cannister for Removal 20 - 1/ 
XIII, 1986 of Toxic Substances from Fuel Tank 

Breather (Diagram) 
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Fuel Supply 



Calibrating the tank sensor system 
for Model 89 onwards 



Note 

The system must be calibrated if the fuel 
tanks, tank sensor or backlit instrument 
cluster have been replaced. 

1. Empty the fuel tank. 

2. Fill with exactly 15 I (3.96 gallons) fuel. 

3. Wait for at leas: * minute. Vehicle must 
remain stationary. 

4. Pull the operating iever for the backlit instru- 
ment cluster turning the ignition on at the 
same time. The following response appears 
in the left and right display boxes* 



Note 

Terminate calibration mode by switching off 
the ignition or starting the engine. 



TANK EICHEN 



15 LITER 



5. Press the reset button in the center console 
until 15 appears in the center display box. 



TANK EICHEN 




15 LITER 



The tank sensor system is now calibrated. 
*TANK EICHEN = CALIBRATE TANK 



Calibrating the tank sensor system for Model 89 onwards 

Printed in Germany - XXII, 19S9 
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with AFC 


Control Unit 


Air Flow Sensor 


Fuel Injector 


Temp. Sensor 


Oxygen Sensor 


Electric 
Fuel Pump 


1980 model 


928.6l8.10fi.01 
Bosch No. 
0280.002.101 


928.606.121.01 
Bosch No. 
0280.203.009 


928.606.110.01 
Bosch No. 
0280.150.154 


928.606.125.01 
Bosch No. 
0280.130.023 


928.606.123.01 
Bosch No. 
0258.001.017 


928.608.104.01 
Bosch No 
0580.464.017 


1981 /1982 
models 


928.618.106.04 
Bosch No. 
0280.002.104 


928.606.121.02 
Bosch No. 
0280.203.015 


as above 


as above 


as above 


as above 


1983 model 


as above 


as above 


as above 


as above 


928.606.124,01 
Bosch No. 
0258.003.003 


as above 




Press. Damper 
or Diaphragm 
Damper 


Pressure 
Regulator 


Auxiliary 
Air Regulator 


Cold Start 
Valve 


Temperature 
Time Switch 
in Thermostat 

l 1 UvJ >i \ Jy 


Vacuum Control 


1980, 1981, 
1982 models 


928.1 10.202.00 
Bosch No. 
0280.161.008 


928,1 10.198.10 
Bosch No. 
0280.160.215 


928.606.102.01 
Bosch No. 
0280.140.219 


911.606.107.01 
Bosch No. 
0280.170.409 


928.605.101.00 
Bosch No. 
0280.130.214 


928.1 10.173.00 
Bosch No. 
0280.162.200 


1983 model 


as above 


as above 


928.606.102.02 
Bosch No. 
0280.140.227 


ill, jllOVf! 


as above 


928.110.173.01 
Bosch No. 
0280.160.322 
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TESTING AND ADJUSTING SPECIFICATIONS FOR AFC 
(1980/1981/1982/1983 Models) 



Test Point 


Specifications 


Remarks 


Electric fuel pump 
Delivery rate 


at least 1150 cc/30 sec. 




Fuel pressure 
(engine stopped) 

Fuel pump bridged 

Check value for idle 


2.5 ± 0.2 bar 
approx. 2 bar 




Leak test 

Min. pressure after 
20 minutes 


1 bar 




Idle adjustments 
Idle speed 
CO level 


750 - 50 rpm from Mod. 83 
650 - 50 rpm 

0.4 - 0.8 % 

(measured in front of 
catalytic converter 
with oxygen sensor plug 
disconnected) 
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ADJUSTING IDLE - USA AND JAPAN 
(from 1980 Models wi-.h L-Jetronic) 



TOOLS 





Printed in Germany - IV, 1980 



Adjusting Idle - USA and Japan 



24-3 




No. 


Description 


Special Tool 


Remarks 


1 


Ball screwdriver 


9 157 




2 


Oil temperature tester 


9122 


or US 8025 


3 


CO test line 


US 8023 





24-4 Adjusting Idle - USA and Japan 
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ADJUSTING IDLE - USA and Japan 
(from 1980 Models with L-Jetronic; 



Remarks 



Requirements: 

Engine in perfect mechanical condition and 
ignition timing adjusted correctly. 



L, Fold up foot support in footwell of passenger's 
side and disconnect oxygen sensor plug. 




2. Connect CO test line US 8023 or SUN 120-239 
on test connection of catalytic converter. 





3. Run engine to operating temperature (oil 
temperature appro*. 30° C). Use special 
tool US 8025. 



4. Connect CO tester to supplier' s instructions. 



5. Turn control screw or bypass screw on throttle 
housing until specified speed is reached. 



rm 



Important 



; — 

Printed in Germany - VII, 



Use separate tachometer of tester or similar. 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO values. 



Adjusting Idle - USA and Japan 



24 - 5 



Electronic fuel Injection 



928 



6, Adjust fuel/air mixture. Guide special tool 
■ i -7 into adjusting bore of air flow sensor 
and turn mixture control screw accordingly. 




7. Turning clockwise = richer mixture. 
Turning anticlockwise = leaner mixture. 

8. After finishing adjustment reconnect the oxy- 
gen sensor plug. 

9. Coat threads of plug for test connection on 
catalytic converter with Bosch Paste VS 140 16 Ft 
or Optimoly HT. 



24 - 6 Adjusting Idle - USA and Japan 
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ADJUSTING IDLE SPEED AND CO - USA AND JAPAN 
(Beginning with 1983 Models - L-Jetronic) 

TOOLS 




Printed in Germany - VII, 1983 



Adjusting Idle Speed and CO - USA and Japan, 24 - 6a 

1983 Models 



Electronic Fuel Injection 
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4 




No. 


Description 


Special Tool 


Remarks 


1 


CO adjusting tool 


9187 




2 


Oil temperature tester 


9122 


or US 8025 


3 


Adapter 


US 8040 




4 


Exhaust probe 


US 4492 





24-6 b Adjusting ic'le Speed and CO 

USA and Japan, 1983 Models 
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ADJUSTING IDLE SPEED AND CO - USA AND JAPAN 
(Beginning with 1983 Models - L-Jetronic) 





Note: 

If there is suspicion of erratic engine running or 
when troubleshooting, it is advantageous to use 
test connection on the catalytic converter. 
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Adjusting Idle Speed and CO - USA and Japan, 24 - 6c 
1983 Models 




9 2 8 




4, Run engine to operating temperature (oil 
temperature approx. 80 C C). Use Special Tool 
US 8025. 



5. Connect CO tester to supplier's instructions. 



6. Turn control screw or bypass screw on throttle 
housing untif specified speed is reached. 




Note: 

Use separate tachometer from tester or similar. 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO values. 



7. Check CO. if CO is not as specified, correct the 
airflow sensor adjustment. 



8. Reconnect oxygen sensor plug after finishing 
adjustments. 



9. Coat threads of plug for test connection on 

catalytic converter with Bosch Paste VS 140 16 Ft 
or Optimoly HT. 

Tightening torque = 15 Nm. 



24 - 6 d Adjusting Idle Speed and CO - USA anc Japan, 

1983 Models 
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CHECKING FUEL PRESSURE - USA and Japan 
(from 198 0 Models with L-Jetronic) 




No. 


Description 


Special Tool 


f Remarks 


1 


Pressure gauge with hose from 


P 378 






pressure tester 
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CHECKING FUEL PRESSURE - USA and Japan 
(from 1980 Models with L-Jetronic) 



1. Unscrew and remove cap nut from test connec- 
tion on fuel distribution line. 

Note 

Watch sealing ball when removing cap nut. 




3. Fold up foot support in foot well of passenger' s 
side and pull fuel pump relay off of central 
electric board. 




4. Bridge terminals 30 and 87 with an extra wire. 
Fuel pump should now run. 




5. See page 24-1 for checking values. 

6. Torque for cap nut: 22 Nm (2. 2 kpm). 



24-8 Checking Fuel Pressure - USA and Japan Printed in Germany 
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REMOVING AND INSTALLING PRESSURE 
REGULATOR 



1, Disconnect ground wire ai battery. 



2, Take off air cleaner assembly. 



3. Pull off vacuum hose and disconnect fuel lines, 
making sure to counterhold. 

Catch escaping fuel. 




24 



REMOVING AND INSTALLING INTAKE 
AIR SENSOR 



Removing 



1. Remove air cleaner upper section and air filter 
cartridge. 

2, Disconnect carbon canister hose and unscrew 
captive bolts. Pull off multiple pin plug and 
remove lower section with intake air sensor. 




3. Unscrew bolts on intake funnel and take intake 
air sensor and gasket off of air cleaner lower 
section. 



Installing 

Check seal in air sensor housing and make sure of 
correct fit. 



Air Plow Controlled Fuel Injection 
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Removing and Installing Intake Air Sensor 
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An Flow Controlled Fuel 1st jec tion 



REMOVING AND INSTALLING COLD 
START VALVE 



1, Disconnect ground wire at battery. 



2. Take off air cleaner assembly. 



3. Pull off (blue) wire plug, unscrew fuel line 
and mounting bolts. 




REMOVING AND INSTALLING 
AUXILIARY AIR REGULATOR 



1, Take off air cleaner assembly. 



2. Pull off (black) wire plug, loosen hose clamps, 
unscrew socket head bolts and remove auxiliary 
air regulator. 




24-10 Removing and Installing Cold Start Valve 

Removing and Installing Auxiliary Air Regulator 
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REMOVING AND INSTALLING 
TEMPERATURE SENSOR II 



REMOVING AND INSTALLING 
PRESSURE DAMPER 



Removing 

Pull off electric plug and unscrew temperature 
sensor. 




1. Disconnect ground wire at battery. 



2, Pull off vacuum hose and disconnect fuel lines, 
not forgetting to counterhold. Catch escaping 
fuel. 




Installing 



Use a new seal. 
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Removing and Installing 

Temperature Sensor II 

Removing and Installing Pressure Damper 
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REMOVING AND INSTALLING FUEL INJECTORS 




No. 


Description 


Qty- 


Removing 


Note When 

Installing 


Special 
Instructions 


1 


Bolt 


g 








2 


Washer 


s 








3 


Injector bushing, inner 






Always replace 




4 


Circlip 


8 




Position cor- 
rectly 




5 


Injector bushing, outer 


8 




Check, replace 
if necessary 




6 


Retaining plate 


8 




Position cor- 
rectly in cast 
boss of intake 
rranifold 




7 


Fuel injector 


8 




Electric con- 
nection faces 
down 


See page 24 - 13 


8 


Hose sleeve 


8 


Cut open 






9 


Fuel distributor line 


2 
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Removing and Installing Fuel Injectors 
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DISASSEMBLING FUEL INJECTOR REMOVING AND INSTALLING FUEL 

INJECTORS 



1. Cut open hose sleeve with metal snips. Note 

Only four left or right fuel injectors can be 

2. Burn off hose with a soldering iron and pull off. removed together. 



ASSEMBLING FUEL INJECTOR 



Cut off wire straps. Pull off wire plugs and discon- 
nect retaining plates of fuel injectors at intake 
manifolds. 



1. Clean outside of hose adapter on fuel 
distribution line. 



2. Coat inside of new fuel hose with fuel and push 
hose sleeve on hose adapter against stop by hand. 



Hose sleeve must be a tight fit. 



Unscrew fuel lines, remembering to counterhold. 
Catch escaping fuel. 
Remove fuel distribution line. 
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Removing and Installing Fuel Injectors 
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REMOVING AND INSTALL! KG THROTTLE HOUSING 



Removing Installing 



1. Take off air cleaner assembly. 



2, Disconnect brake booster hose on connecting 
adapter of intake distributor. 

a) Disconnect hose from A/C solenoid valve 
on intake distributor. 



b) Loosen hose clamps on intake pipes and push 
back rubber sleeves on intake pipes. 




3. Loosen upper hose clamps on connector between 
intake distributor and throttle housing. Remove 
intake distributor from above. 

4, Pull off hoses and disconnect throttle cable. 
Pull wires off of microswitches, unscrew 
mounting bolts and remove throttle housing. 




1. Connect wires on microswitches as follows: 

Term. 18 black and term. 2 black/white on 
microswitch A (idle contact). 

Term, 18 black and term. 3 white on 
microswitch & (lull throttle contact). 




2. Connect vacuum hoses a; follows: 

1 To distributor (retard). 

2 To decel valve/pressure regulator/pressure 
damper. 

3 To distributor (advance)/vacuum check valve 
(charcoal filter). 
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Removing and Installing 
Throttle Housing 
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CHECKING AND ADJUSTING MICROSWITCHES ON THROTTLE 
HOUSING 



TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Degree disc 


from P 228 c 




2 


Indicator 




Made locally 
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Microswitches on Throttle Housing 




CHECKING AND ADJUSTING MICROSWITCHE S ON THROTTLE 
HOUSING 



1. Remove throttle housing. 3. Check microswitch B (full throttle contact). 




b) Mount and align (locally made) indicator. 



The microswitch will already switch when play in 
accelerator linkage is eliminated by force on the 
pedal. The throttle valve should still be closed. 

Connect a standard buzzer or ohm meter on both 
contacts of microswitch. Power must be flowing 
through microswitch; adjust if necessary. 




c) Operate throttle 30° - 4°. Microswitch must 
close; adjust if necessary. 
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Checking and Adjusting 
Microswitches on Throttle Housing 
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CHECKING TEMPERATURE SENSOR II 
(gray plug) 



CHECKING TEMPERATURE TIME SWITC 
(FOR COLD START VALVE) 
(brown plug) 



Measure resistance direct off of temperature sensor. 




For 



10° C/14° F 



+ 20° C/63° F 2 
+ 80° C/176°F 250 



12 k-ohms 
3 k-ohms 
400 ohms 




1. Pull off plug and measure resistance direct off of 
temperature time switch. 

Check by measuring resistance between 

terminal "G" and "ground" (housing): 
below + 30° C/86° F: 0 ohms 
above + 40° C/104° R 100 - 160 ohms 



Replace, if necessary. 



terminal "W" and "ground" (housing): 
below + 30° C/86° F: 0 ohms 
above + 40° C/104° F: 100 - 160 ohms 



terminal "G" and terminal "W": 
below + 30° C/86° F: 25 - 40 ohms 
above + 40° C/104° F: 50 - 80 ohms 



Note 

Temperatures above + 40° C/104 0 F and below 
+■ 30 C/86° F can be produced with water of 
pertinent temperature. 
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Checking Temperature Sensor II 
Checking Temperature Time 
Switch (for Cold Start Valve) 
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CHECKING AUXILIARY AIR REGULATOR 



CHECKING COLD START VALVE 



1. Connect ohm meter to both connection of auxiliary 
air regulator and measure resistance. 

Specification: 40 to 75 ohms. 



2. i :hed; power supply. 

Bridge fuel pump relay socket terminals 30 and 87. 
Disconnected plug should have banery voltage. 



1. Check power supply of cold start valve. Pull 
of! plug for this purpose and connect a test 
lamp on both contacts of disconnected plug. 

Start engine. Test lamp should come on at 
coolant temperature below + 30° C/86° F 
and not come on above + 40° C/104 F. 



2. Check resistance of cold start valve. 
Resistance: approx, 4 ohms. 



24 - 18 



Checking Auxiliary Air Regulator 
Checking Cold Start Valve 
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CHECKING VACUUM CONTROL 



CHECKING PRESSURE REGULATOR 



Run engine at idle speed. 

Pull control hose for decel valve off of branch 
and connect hand vacuum pump US 8026. 
Decel valve will open and idle speed rise when 
vacuum is sufficient. 



1. Take off air cleaner assembly. 



2, Connect pressure gauge with hose from pressure 
tester P 378 on testing connection. 




3, Fold up foot support in footwell of passenger' s 
side and pull fuel pump relay off of central 
fuse/relay plate. 
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Checking Vacuum Control 
Checking Pressure Regulator 
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4. Bridge terminals 30 and 87 with an extra wire. 
Fuel pump should now run. 




5. Shut off return line of one pressure regulator with 
a standard hose clamp. Fuel pressure should rise 
only slightly lapprox. 0.05 bar). 
If pressure rises, return line of opposite pressure 
regulator is clogged or pressure regulator is 
defective. 

Check second pressure regulator in same manner. 




CHECKING AIR FLOW SENSOR 



1. Pull off plugs on air flow sensor. 



2. Connect ohmmeter on connections 6 and 9. 
Specification : 200 - 400 ohms 

Connect ; or.; 6 and 8 
Specification: 130 -260 ohms 

Connections 8 and 9 
Specification: 70 - 140 ohms 

Connections 6 and 7 
Specification: 40-300 ohms 

Connections 7 and 8 
Specification: 100 - 500 ohms 

Connections 27 and 6 

Specification: 2 - 3 k-ohms at 20 °C/68 r ' F 



Note 

Beginning with manufacturing date 042 (stamped 
in housing of air flow sensor). 



1 . Pull off plugs on air flow sensor. 



2, Connect ohmmeter on connections 6 and 9. 
Specification: 400 - 800 ohms 

Connections 6 and 8 
Specification: 160 - 520 ohms 

Connections 8 and 9 
Specification: 140 - 280 ohms 

Connections 6 and 7 
Specification . 80 - 600 ohms 

Connections 7 and 8 
Specification: 200 - 1000 ohms 

Connections 27 and 6 

Specification: 4 -6 k- ohms at 20 °C/68 = F 



24 -20 Checking Pressure Regulator 

Checking Air Flow Sensor 
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TROUBLESHOOTING AFC 
Condition 

1. Engine will not start or poor start 
Engine starts, but stops again 
3. Rough engine idling 
4. Poor acceleration 



Requirements for troubleshooting: 
Ignition, electrical system and engine 
in perfect mechanical or operating 
condition. 











5, En 


gine misfiring in all load conditions 














6. 


Excessive fuel consumption 
















7. 


Max, 


power output not reached 


















8. 


CO level at idle speed too high 




















9, 


CO level at idle speed too low 






















f fliicp 


Correction - T e r i ti TnstriirHnne 


X 


X 
















AFC relay (XVI) defective. 


Check power supply. 




















Fuel pump not running. 


Check pump fuse. Voltage at relay and fuel pump! 


X 


















Cold start valve won' t open. 


Resistance about 4 ohms. Check ejection. 


X 


X 








X 




X 




Cold start valve leaks. 


Check for leaks in pressure test. 


X 


















Temp, time switch defective. 


Check switching point. 


X 


X 




X 












Auxiliary air regulator won 1 t open. 


Visual inspection: warm engine - valve closed 






















cold engine - valve opened, electrics okay 


X 


X 




X 




X 


X 


X 


X 


Intake air sensor defective. 


Check movement of sensor plate. Eliminate dirt. 


X 


















Pump relay defective. 


Check power supply. 


A 




V 

A 


X 








X 




Leak in intake system. 


Check intake pipes, bolted equipment and all hose connections for leaks. 


X 




X 






X 


X 




X 


Fuel injectors defective. 


("heck injection action by feeling. 


X 




X 








X 




X 


Fuel pressure too low or zero. 


Check pressure, filter, fuel lines, pressure regulator. 












X 




X 




Fuel pressure too high. 


Pressure reg, /intake pipe conn, hose connected ? Fuel return line clogged or 






















pinched! Pressure regulator defective? 


X 


X 








X 




X 




Temp, sensor ll in engine defective. 


Measure resistance. 






X 














Throttle won' t close. 


Service throttle valve. Align accelerator linkage. Then adjust throttle 






■ 








X 






Throttle won' t open fully. 


Adjust accelerator linkage and cable ic final slop. 










X 










Poor central ground. Loose contacts. 


Eliminate faults. 




















Wrong plug connections. 




X 


X 


X 


X 


X 


X 


X 


X 


X 


Break in wire harness and plugs. 


Eliminate break. 






X 


X 






X 






Throttle switch defective. 


Check adjustment. Check full throttle and idle contacts. 












X 




X 




CO level setting too rich. 


Check idle speed and CO level. 






X 












X 


CO level setting too lean. 


Check idle speed and CO level. 
















X 




Oxygen sensor defective. '" ' 




X 


X 


X 


X 


X 


X 


1 


Control unit detective. 
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HOSE DIAGRAM FOR AFC 



Fuel pump 
Fuel filter 

Pressure regulator for cyl, 1-4 
Distributor line for cyl. 1-4 
Air line (central cold idle system) 
Cold start valve 
Auxiliary air regulator 
Temperature sensor II 
Pressure damper 
Throttle housing 



( 



( 



11 - Fuel injector 

12 - Distributor line for cyl. , r ) - 8 

13 - Intake air sensor 

14 - Pressure regulator for cyl, 5-8 
R - Return to tank 

a - To vacuum control 

b - To AFC control unit 

c - To distributor (retard) 

d - To distributor (advance) 
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CORRECTING CO LEVEL ON AIR FLOW SENSOR 



Note 

If CO level is not the specified value, remove plug 
from hole providing access to the mixture control 
screw. This requires removal of the air flow sensor 



Removing 



1. Remove air flow sensor. 



2. Drill hole in plug with a 2 mm dia. drill bit (up to 
stop on steel insert). 



3. Pull out plug with a left- turning drill (no. 2). 




Installing 



1. Install air flow sensor. 




3. Close hole providing access to mixture control 
screw with b new plug after finishing adjust- 
ments. Press in plug flush. 




Note 

Never reuse a drilled plug! 



2, Adjust engine idle speed and CO level. Turn 
mixture control screw accordingly with a screw- 
driver. 

Turning clockwise - richer mixture 
Turning anticlockwise = leaner mixture 
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Correcting CO Level on Air Flow Sensor 
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LH-JETRONIC EQUIPMENT TABLE -928 S / f rom 1984 Models 
Engine Type M 28-21/22 



Electric Fuel Filter Fuel Pressure Fuel Pressure 

Fuel Pump Damper Regulator 

EKP4 



928.608.104.01 

Bosch No. 
0580.464.017 



928.110.253.00 

Purolator No. 
PFC-6 



928.1 10.202.00 

Bosch No, 
0280.161,008 



928.1 10.198.01 

Bosch No. 
0280.160.215 



Heated Wire 
Air Flow 

Sensor 

928.606.141.00 

Bosch No. 
0280.214.001 



N l C Temperature 
Sensor 

(Double Func.) 

928.606.126.00 

Bosch No. 
0280.130.032 



Throttle Switch 



931.606.119.00 

Bosch No. 
0280.120.301 



Auxiliary Air 
Regulator 



928.606.102.00 

Bosch No. 
0280.140.228 



Vacuum Control Electric Air Electric Fuel LH-Jetronic 

Switzerland, Valve Injectors Control Unit 
Sweden, Australia 
(Manual Transm.} 

930.110.173.00 944.606.215.00 928.606.119.00 928.618.123.00 

Bosch No. Bosch No. Bosch No. Bosch No. 

0280.160.302 0280.141.012 0280.150.252 0230.002.501 
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LH-JETRONIC AIR FLOW LAYOUT -928 S- R. o. W. - 1984 Models 
Engine Type 28-21/22 




/ $ 1 




1 — Intake air distributor 

2 — Throttle housing 

3 - Heated wire air flow sensor 

4 — Air cleaner 

5 — Ejector 

6 - To brake booster 

7 — Electronic ignition control unit 



8 — Electric air valve {air conditioner) 

9 - Auxiliary air regulator 

10 - Blowoff switching valve 

1 1 - Check valve 

a — Temperature sensor I (intake air) for ignition 
P - Auxiliary air pump 



24 - 102 LH-JetronicAir Flow 



Printed in Germany 



928 



LH-Jetronic 



LH-JETRONIC FUEL FLOW LAYOUT - 928 S - R. o. W. - 1984 Models 
Engine Type 28-21/22 




1 - 


Fuel pump 


6 


— Fuel injectors 


A — From fuel tank 


2 - 


Fuel filter 


7 


— Pressure regulator 


(feed) 


3- 


Pressure damper 


8 


— Fuel cooler 


B — To fuel tank (return) 


4 - 


Fuel line 


9 


— LH air flow sensor 






Cyl. 5-8 


10 


— Throttle housing 




5 - 


Fuel line 


11 


— Blowoff switching vaive 






with test connection 


12 


— Temperature sensor 1 1 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Bolt 


3 






2 


Washer 


3 






3 


Multiple pin plug 
LH con:rol unit 


1 


Make sure plug 
engages securely 




4 


LH control unit 


1 






5 


Control unit holder 


1 






6 


Plug connector 


8 






7 


Bolt 


8 






8 


Washer 


8 






9 


Distributing 
injection tube 


2 






10 


Hose sleeve 


8 






1 1 


Thrust plate 


8 






12 


Fuel injector 


8 






13 


Hose clamp 


4 






14 


Hose 


2 






15 


Elbow hose 


2 






16 


Pressure 
regulator 


2 






17 


Fuel line 


1 






18 


Fuel line 








19 


Fuel line 








20 


Fuel line 








21 


Fuel tine 
(feed) 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


22 


Nut 


1 






23 


Washer 


1 






24 


Bolt 








25 


Pipe clamp 


1 






26 


Holder 


1 






27 


Elbow hose 


1 






28 


Pressure damper 








29 


Nut 








30 


Washer 








31 


Nut 


2 






32 


Washer 


2 






33 


Holder 


1 






34 


Fuel line 


1 






35 


Fuel line 


1 






36 


Fuel cooler 


1 




see page 
24 - 1 26 


37 


Hose clamp 








38 


Hose 


1 






39 


Hose 


1 






40 


Plug connector 


1 






41 


Auxiliary air 
regulator 








42 


Plug connector 








43 


Throttle switch 








44 


Bolt 


4 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


45 


Washer 


4 






46 


Throttle housing 


1 






47 


O-ring 








48 


Hose clamp 


2 






49 


Connecting hose 


1 






50 


Plug connector 


1 






51 


Air flow sensor 


1 






52 


O-ring 
(dust guard) 


1 






53 


O-ring 


1 






54 


Air guide housing 


1 






55 


Seal 


1 






56 


Temperature 
sensor 1 


1 






57 


Plug connector 


1 






58 


Plug connector 


1 






59 


Temperatu re 
sensor 


1 






60 


Seal 


1 






61 


Y- adapter 


3 






62 


Plug connector 
for central electric 


1 
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TESTERS AND TOOLS 



- E-.cre teste r with oscilloscope, e. g. 
1010/1019, Bosch Mot 300/400 

- Multiple tester (internal resistance at least 
20 Kohm/V) 

- Adapter line (Bosch "L-Jetronic" No. 
1 684 463 093) 

- Pressure gauge with hose from pressure 
tester P 378 

- Two test lines (made locally) for measuring 
on multiple pin plugs of control units and 
plug connectors with same type of contact 
(flat contacts) 




1 — Highly flexible line 

2 - Alligator clips (standard) 

3 - Flat male plug 2.8 (N 17.457.2) 



- Two adapters - test lines (made locally) 




1 — Highly flexible line, approx. 10 cm 

long 

2 - Insulating hose 

3 - Flat contact N 17.182.2 
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LOCATION OF COMPONENTS 




1 — Pressure damper 

2 — Pressure regulator (two) 

3 — Fuel injectors, left 

4 — LH air flow sensor 

5 — Throttle switch 

6 — Auxiliary air regulator 

7 - Control units (ignition/LH) 

8 - Temperature sensor II 

9 — Temperature sensor 1 
10 — Fuel line 



11 — Fuel injectors, right 

12 — Blowoff switching valve 

13 — Ignition control unit 

14 — Ignition coils 

15 — Speed/reference mark sensors 

16 - TDC sensor 

1 7 - TDC sensor test connection 

18 — Fuel pressure test connection 

19 - Distributor 
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CENTRAL ELECTRIC POWER SUPPLY FOR LH / ELECTRONIC IGNITION 




1 -Electronic ignition relay Vlll {power supply for electronic ignition and LH control 

units) 

2 - LH-Jetronic relay XVI (power supply for LH control unit and air flow sensor) 

3 - Fuel pump relay XVI I (power supply for fuel pump, auxiliary air regulator and fuel 

injectors) 

4 - Fuse no. 13 = fuel pump, auxiliary air regulator 

5 - Plug X, red (power supply for electronic ignition/LH) 
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Testing 
Conditions 



LH-Jetronic 

Possible Causes of Defects 



Engine in good 
operating condition 

Battery charged 

Starter turning 



c 
C 



a. 
E 



m 



3 
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See Test Point 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Engine does not start 


X 


X 




X 




X 








X 




Engine hard to start 


X 






X 




X 


X 




X 


X 




Erratic idling 






X 


X 




X 




X 


X 


X 




Poor pickup 


X 




X 


X 


X 


X 




X 


X 


X 




Misfiring 


X 




X 




X 


X 






X 


X 


X 


High fuel consumption 






X 


X 


X 


X 




X 




X 




Poor power output 


X 




X 


X 


X 


X 






X 


X 




Engine hesitation 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 



X = Check with suitable tester 
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TEST POINT 1 

Checking Ground and Plug 
Connections 

See page 28 - 53. 
TEST POINT 2 

Power Supply for LH Control 
Unit and Fuel Pump 

1. LH Control Unit 

Switch off ignition and pull off multiple 
pin plug on LH control unit. 



1.2 If battery voltage is not displayed, pull 
off relay XVI and bridge terminals 30 
and 78. 

Recheck voltage on LH multiple pin 
plug between terminals 9 and 5. 

2. Fuel Pump 

The fuel pump relay is activated 
negatively by the LH control unit. 



2.1 Connect terminal 17 on disconnected 
LH control unit plug on ground with a 
piece of wire. 

Fuel pump relay should be activated and 
fuel pump must run. 

If pump does not run, check fuse no. 13 
and relay XVII activation as well as fuel 
pump relay. 



Checking Control Signal 
for Electronic Ignition 
to LH Control Unit 

Pull off multiple pin plug on LH control 
unit; leave plug on electronic ignition 
control unit. 



.1 Connect positive test lead of oscilloscope 
on terminal 1 and negative test lead on 
ground. 



1.1 Switch on ignition. 

Measure voltage on multiple pin plug 
between terminals 9 and 5. 
Specification: battery voltage. 
If value deviates from specification, 
measure voltage on plug X connected 
on central electric board between 
terminal 8 and ground. 




Specification: battery voltage 
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Oscilloscope should display following control 
signal. 




1 2 3 4 5 6 



If no signal is displayed, check power flow 
from terminal 16 of electronic ignition 
control unit plug to terminal 1 of LH control 
unit plug. 

If power flow is okay, replace electronic 
ignition control unit. 



TEST POINT 3 



Pull off relay XVI for this purpose and 
bridge terminals 30 and 87. 

Specification: battery voltage. 



4. Measure resistance for idle mixture 
position. 

Connect ohmmeter on terminals 6 and 3 
of air flow sensor. 



LH Air Flow Sensor 



Specification: 0 . . . 1000 ohms. 



1 . Take off upper air cleaner housing and 
filter element. 



5. Connect ohmmeter on terminals 5 and 3 
of air flow sensor. 

Specification: 3.6 ,. , 4.1 ohms. 



2. Pull lower air cleaner housing and air 
flow sensor out of air guide housing. 



3. Pull off multiple pin plug on air flow 
sensor. 

Measure voltage between terminals 4 and 2 
(positive) on disconnected plug. 
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6. Checking "Free Burning" 
of Heated Wire 



6,1 Visually Inspect 

- plug connection and contacts, 

- wire grid for damage and 

- heated wire for breaks. 



Heated wire must glow about 1 second 
after waiting approx, 4 seconds. 

Check activation and wires in case of 
malfunction. 

{LH plug terminal 8 to air flow sensor 
terminal 1 }. 



6.2 Install air flow sensor with lower air TEST POINT 4 
cleaner housing. 

Coat O-ring in air guide housing with 

silicone for this purpose. Temperature Sensor II 

Connect plugs on air flow sensor and (Engine Temperature) 

temperature sensor. 
Push in air flow sensor carefully. 

1 . Check plug connection on temperature 
sensor II for tight fit and clean contacts. 

6.3 Do not install filter element and upper 




15 to 30 °C/69to 86 F= 1.4-3.6 kfi 
40 D C/ 104 °F = 0.9 - 1.3 k£2 
60 °C/ 140 °F = 480 - 720 Q 
80 °C/ 176 C F = 250-39012 



If specified values are not reached, repeat 
same tests on the temperature sensor 
direct. 
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Note 



TEST POINT 5 



Two independent temperature sensors are 
installed in the temperature sensor housing. 

Connect tester on only one contact of the 
sensor and a second test lead on ground. 




1 - Electronic ignition 

2 - LH-Jetronic 



Temperature sensor II provides the LH 
control unit with information on the 
instantaneous engine temperature. 
It enriches the fuel/air mixture for cold 
starting and engine warm-up. 

In case of interruption (inf. ohms): 
excessively rich mixture, engine will not run 
in warm state and cannot be started. 

In case of short circuit (0 ohm): 
mixture too lean, no pickup in cold state. 

In case of interruption, wires could be 

b- 1 aged for emergency ope rat' on of the car. 



Throttle Switch. 



1. Idle Speed Contact 

Pull off multiple pin plugs on LH and 
electronic ignition control units. 



1.1 Connect ohmmeter between terminals 
3 and 5 on LH plug. 



Specifications: 
throttle closed = 
throttle opened = 



0 ohm 
inf. ohms 



Switching over must take place already 
with a throttle gap of approx. 1 °. 



2. Full Load Contact 

2.1 Connect ohmmeter between terminals 
12 and Bon LH plug. 

Specifications: 

throttle closed = inf. ohms 

throttle in full load pos. = 0 ohm 

Switching point is after approx. 3/4 
throttle travel. 



Make tests direct on throttle switch, if 
switching points are not reached. 
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2 = Idle speed contact 
18 = Ground 

3 = Full load contact 



Note: 

If idle speed switch has a break, there will be 
no coasting shutoff. 

If idle speed switch has a short circuit, there 
will be a single cutout at high idle speed. 

If full load switch has a break, there will be 
no full load enrichment. 

If full load switch has a short circuit, enrich- 
ment will be too early and consequently fuel 
consumption too high. 



TEST POINT 6 



1. Checking Fuel Injectors 

If engine can be operated, pull off plugs 
on injectors separately. 
If fuel injectors are okay, engine speed 
should drop each time. 

If engine cannot be operated, measure 
voltage on one plug of injectors against 
ground. 

One of both terminals should have 
battery voltage. 

Measure coil resistance of fuel injectors. 

Specification: 15 — 17.5 ohms 
(+15 . . . 30°C/+ 59 ... 86 °F). 



2. Checking Injection 
Timing 

Adjust oscilloscope according to 
instructions supplied with tester. 
Connect adapter line (Bosch "L-Jetronic' 
No. 1 684 463 093) between one fuel 
injector and corresponding plug. 

Caution! 

Tester leads must not have contact with 
ground. 
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Start engine. If injection timing is working correctly, the oscilloscope will display the 
following oscillographs. 



STARTER SPEED 



IDLE SPEED 



ACCELERATION 



DECELERATION 




Note: 

If engine does not start or the idle speed drops, exchange test connections on adapter 
line and check tester adjustment. 
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TEST POINT 7 



Auxiliary Air Regulator 



1 . The auxiliary air regulator will be closed in 
heated state. 

Squeeze air hose tight — engine speed may 
only drop slightly. 

2. Pull off plug on auxiliary air regulator and 
measure voltage between both terminals. 

Specification; battery voltage. 



3. Measure resistance on auxiliary air 
regulator. 

Specification: 10 ... 45 ohms. 



TEST POINT 8 



CO and Idle Speed Adjust- 
ment 

See page 24 - 122. 



TEST POINT 9 



Leaks in Intake System 



1 . Remove air intake hoses. 



2. Take off upper air cleaner housing and 
remove hose on blow-off switching valve. 

3. Unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing and remove lower housing with 
heated wire air flow sensor. Pull off both 
multiple pin plugs. 




4. Unscrew heated wire air flow sensor on 
lower air cleaner housing and plug air inlet 
opening, e. g. with dust cap of original 
spare part package and heated wire air 
flow sensor. 



24 - 118 Troubleshooting LH-Jetronic 



Printed in Germany 



9 2 8 




5. install lower air cleaner housing with air 
flow sensor. 

6. Build up approx. 0.5 bar pressure. 




7. Spray leak detecting spray on all 

connections. Bubbles will be produced at 
leaking points. 



LH-Jetronic 




TEST POINT 10 
Fuel Pressure 

1 . Unscrew cap nut on injection line. 
Note: 

Be careful that sealing ball does not fall 
out when removing the cap nut. 
Catch escaping fuel. 

2. Connect pressure tester P 378. 




3, Start engine and measure fuel pressure at 
idle speed. 

Specification: approx. 2.0 bar. 

Pull off vacuum hose on left pressure 
regulator. 

Specification: 2.3 . . . 2.7 bar. 
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4. If fuel pressure deviates from specified TEST POINT 11 

values, slowly squeeze return line with a 
clamp applied at rear next to the fuel level 

transmitter. Alternator/Regu lator 




Peak voltage of the alternator could cause 
engine misfiring. 

1 . Remove drive belt and alternator. 



2. Start engine. If misfiring is eliminated, 
check alternator and regulator. 



If pressure rises to less than 4 bar, check 
fuel filter or, if necessary, replace fuel 
pump. 



5. If engine cannot be operated, pull off 
relay XV! I and bridge terminals 30 and 
87. 

Fuel pump must run. 
Specification: 2.3 .. . 2.7 bar. 
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TEST POINT 7 



Auxiliary Air Regulator 



1 . The auxiliary air regulator will be closed in 
heated state. 

Squeeze air hose tight — engine speed may 
only drop slightly. 

2. Pull off plug on auxiliary air regulator and 
measure voltage between both terminals. 

Specification; battery voltage. 



3. Measure resistance on auxiliary air 
regulator. 

Specification: 10 ... 45 ohms. 



TEST POINT 8 



CO and Idle Speed Adjust- 
ment 

See page 24 - 122. 



TEST POINT 9 



Leaks in Intake System 



1 . Remove air intake hoses. 



2. Take off upper air cleaner housing and 
remove hose on blow-off switching valve. 

3. Unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing and remove lower housing with 
heated wire air flow sensor. Pull off both 
multiple pin plugs. 




4. Unscrew heated wire air flow sensor on 
lower air cleaner housing and plug air inlet 
opening, e. g. with dust cap of original 
spare part package and heated wire air 
flow sensor. 
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Testing lambda control function 



l.Test precondition as for "brief 
test". 



2. Disconnect oxygen sensor plug. 



3. With a length of cable, briefly 
connect cable of control -unit side 
of plug to ground. 

The CO value must increase. 



If there is no change in the CO 
value check connection to LH control 
unit, if necessary replace control 
unit. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR LH-JETRONIC - 
TYPE 928 S Rest of World 

Beginning with 1984 Models 
Engine Type M 28.21/22 



Test Point 


Specifications 


Remarks 


Electric fuel pump 
Delivery rate 


at least 1350 cc/30 sec. 




Fuel pressure 
(engine stopped) 
Fuel pump bridged 

Check value for idle 


2.5 ± 0.2 bar 

aoDrox 2 bar 




Leak test 

Min. pressure after 
20 minutes 


1 bar 




Idle adjustments 
Idle speed (rpm) 

CO (%) 


700 + 500 

0.5 - 1.5 R. o. W. 

0.5 - 1 .0 Australia, 

Switzerland, 
Sweden 
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ADJUSTING IDLE SPEED AND CO - beginning w ; th 1984 models 
Engine Type M 28.21/22 

TOOLS 





No. 


Description 


Special Tool 


Remarks 


1 
2 


CO adjusting tool 
Oil temperature tester 


9187 
9122 
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ADJUSTING IDLE SPEED AND CO 



Note: 
Requirement: 

Engine in perfect mechanical condition. 



Make adjustments as quickly as possible to 
avoid excessive heat in intake ports and 
consequently wrong CO values. 

1 . Take off right air intake hose. 



2. Disconnect auxiliary air pump hose on air 
pipe and insert a suitable plug in open 
air pipe (e. g. rubber grommet for doors. 
Part No. 999.703.163.40). 




3. Install air intake hose. 



4. Run engine to operating temperature (oil 
temperature approx. 80 to 90 °C/ 
176 to194°F). 

Use Special Tool 9122 to measure oil 
temperature. 

Intake air temperature: 
15 to 35 ' C b£< to 95 °F. 




5. Connect CO tester and separate tacho- 
meter to supplier's instructions. 



6. Turn control screw or bypass screw on 
throttle housing, until speed of 
700 + 50 rpm is reached. 




Note: 

Use separate tachometer from tester or 
similar. 
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7. Adjust fuel/air mixture. Guide Special 
Too! 9187 into adjusting bore of heated 
wire air flow sensor and turn idle speed 
potentiometer accordingly. 




Turning clockwise - richer mixture. 
Turning counterclockwise = leaner mixture. 

CO specifications: 
0.5 - 1.5 % R. o. W. 
0.5 - 1.0% Australia, 

Switzerland, 

Sweden 



8, Remove plug in air pipe and -eeonnect 
hose. 
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REMOVING AND INSTALLING HEATED WIRE AIR FLOW SENSOR 



Removing 



1. Remove air intake hoses. 



2. Take off upper air cleaner housing and 
remove hose on blowoff switching valve. 

3. Unscrew unlosabfe hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing and remove lower housing with 
heated wire air flow sensor. 



4. Pull off both multiple pin plugs. 




5. Loosen bottom hose clamp and take heated 
wire air flow sensor off of lower air cleaner 
housing, 

installing 

1. Check O-ring in air guide housing for damage 
and correct fit. Lubricate O-ring with silicone 
grease, e. g. Bosch Ft 2v2. 



2. Insert heated wire air flow sensor that 
access to adjusting bore for idle speed 
potentiometer with Special Tool 9187 is 
guaranteed. 

Align air flow sensor if necessary. 




3, Install and mount lower air cleaner 
housing and then tighten bottom hose 
clamp. 
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REMOVING AND INSTALLING FUEL COO 



Removing 



1 . Discharge air conditioner as described in 
Group 87 of Repair Manual 928. 



Note: 

Conform with safety precautions for 
handling refrigerants. 



2. Disconnect battery. 

3. Take off upper air cleaner housing and 
filter element. 

Pull off hose on blowoff switching valve 
and unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing. 

4. Pull out lower air cleaner housing with air 
flow sensor and pull off plugs. 

Press bar in direction of arrow while pulling 
off plugs. 




R 



5. Remove fuel cooler. 

a) First unscrew right refrigerant line 
coupling completely, while holding on 
hexagon of line. 

b) Unscrew both fuel line connections on 
fuel cooler, while holding on cooler 
each time. 

c) Unscrew bracket for fuel cooler. 

d) Unscrew left refrigerant line coupling, 
while holding on hexagon of line. 




Installing 



1. Install fuel cooler. 

a) Check that seals on refrigerant line 
connections are not damaged, replacing 
if necessary. 

b) First connect left refrigerant line on 
fuel cooler. Do not tighten coupling 
fully at this point. 
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c) Connect and tighten both fuel lines on 
fuel cooler, while counterholding. 

d) Connect right refrigerant line. 

e> Tighten both refrigerant line couplings 
on fuel cooler, holding on hexagon each 
time and being careful that fuel cooler 
is not turned. 

f) Install and bolt bracket for fuel cooler. 



24 



2. Mount air flow sensor together with lower 
air cleaner housing, connecting wires on 
air flow sensor and air cleaner. 

Tighten lower air cleaner housing mounting 
screws. 

Install filter element and upper air cleaner 
housing, connecting hose from blowoff 
switching valve on upper air cleaner housing. 



3. Connect battery. 



4. Start engine and run approx. 15 seconds 
while checking fuel line connections on fuel 
cooler for leaks. 
>w Tighten fuel line connections if necessary. 



5. Flush, discharge and charge air conditioner 
as described in Group 87 of Repair Manual 
928. 
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SPECIFICATIONS FOR TESTING AND ADJUSTING LH-JETRONIC TYPE 928 S 
35 MODEL ONWARD (32-VALVE ENGINES) 
ENGINE TYPE M28. 43/44/45/46 



Test 


Specification 


Remarks 


Electric fuel pump 

del i very 

rate 


min. 1350 cm 3 / 30 s 




Fuel pressure 
(engine off} 
fuel pump 
bridged 


2.3 2.7 bar 




idle speed 


approx. 2 bar 




Leak test 
minimum pressure 
after 20 minutes 


1 bar 




Idle speed adjust- 
ment 

Idle speed in rpm 
1/min 

CO-content % 


680 + 20 

0.6 % + 0.2 % 
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EQUIPMENT CHART LH - JETRONIC - TYPE 928 S 
85 MODELS ONWARD {32-VALVE ENGINES) 
ENGINE TYPE M 28. 43/44/45/46 



Electric 
fuel pump 



Fuel filter 



Fuel pres- 
sure damper 
( intake) 



Fuel 

pressure 
regulator 



928,608.104.01 
Bosch No. 
0580.464.017 



928.110.253.00 
Purolator No. 
506.883.901.5 



928.110.202.00 
Bosch No. 
0280.161.008 



928.110.198.01 
Bosch No. 
0280.160.215 



Hot wire 
air volume 
meter 



NTC 

Temperature 
sensor II 
(dual function) 



Throttle 
swi tch 



Idle 

adjuster 



928.606.141.00 
Bosch No. 
0280.214.001 



928.606.126.00 
Bosch No. 
0280.130.032 



944.606.113.01 
Bosch No. 
0280.120.308 



928.606.161.00 
Bosch No. 
0280.140.509 



Electric 

injection 

valves 



LH-Jetronic 
control unit 
85 models 
M28. 43/44 



LH-Jetronic 
control unit 
86 models 
M28. 43/44/45/46 



928.606.120.00 
Bosch No. 
0280.150.706 



928.618.123 
Bosch No. 
0280.002.50 



03 



928.618.123.04 
Bosch No. 
0280.002.503 
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ADJUSTING IDLE (32 VALVE ENGINE} 
Tools 




No. 


Description 


Special Tool 


Remarks 


1 


Oil temperature tester 
with test probe 


9122 + 9122/1 


or US 8025 


2 


Adapter 


US 8040 




3 


Exhaust probe 


US 4492 




4 


Screwdriver 


9230 




5 


7 mm hexagon key 




e.g. Hazet 428 - 7 


6 


Leac 




Made locally 
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ADJUSTING IDLE (32 VALVE ENGINE) 



Note 

Adjusting Requirements: 

Engine in perfect mechanical condition. 
Electric equipment switched off during 
adjustments. Adjustments made as quickly 
as possible to prevent heating up the intake 
ports and consequently causing wrong CO 
values. 

1 . Run engine to operating temperature 
(oil temperature 80 to 90° C). Use 
Special Tools 91 22 + 91 22/1 to check 
oil temperature: 15 to 30° C. 




2, Disconnect oxygen sensor plug and 
connect CO tester according to 
supplier's instructions. 



3.lnstall Special Tool US 4492 on CO 
testing pipe. 




Note 

It is recommended to use the test 
connection in area of air cleaner housing, 
if there is suspicion of erratic engine 
running or when troubleshooting. 

CO testing pipe for cylinders 1 - 4 is on 
righthand side, or lefthand side for 
cylinders 5 ■ 8. 




4. Check CO. If CO level deviates from 
specified value, correct the adjustment on 
air volume sensor. Use Special Tool 9230. 



24-204 Adjusting Idle 
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CO adjusting value: 0.6 + 0.2 % 

Turned clockwise - richer mixture 

Turned anticlockwise - leaner mixture 

Note 

If the CO level has to be corrected on the 
air volume sensor, remove plug in bore 
affording access to the idle speed CO 
adjusting screw after removal of the air" 
volume sensor. 

5. Connect oxygen sensor plug and insert 
plug in CO testing pipe after finishing 
adjustments. 

6. Connect separate tachometer to 
supplier's instructions. 

Idle speed adjusting value: 680+ 20 rpm. 

7. Check and adjust idle speed. 

This requires stopping the idle speed 
charging control. 




a} Connect test jacks B and C with a piece 
of locally made wire. This stops idle 
speed charging control. 

b) Check and adjust speed with, for 
example, VAG Tester 1367. 

8. Turn control screw (bypass) on throttle 
housing with a standard screwdriver, e.g. 
Hazet 428 - 7, until the specified speed of 
680 + 20 rpm. 
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9. Restore idle speed charging control 
after finishing adjustments (remove 
locally made wire on test jacks). 

10. Recheck adjusted values. 



24 - 206 Adjusting Idle 
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CORRECTING CO ADJUSTMENT ON AIR 
Note 

If CO level deviates from the specified value, 
remove plug in bore affording access to the 
CO adjusting screw after removal of the air 
sensor. 

Removing 

1 . Remove air sensor. 

2. Drill hole in plug with a 2 mm dia. drill 
(up to stop on steel insert). 

3. Pull out plug with a lefthand spiral drill 
(size no. 2). 




VOLUME SENSOR (32 VALVE ENGINE) 




3. Install a new plug in bore affording 
access to CO adjusting screw after 
finishing adjustments. Press in plug flush. 

Note 

Drilled plugs must never be reused. 



Installing 

1 . Install air sensor. 

2. Adjust CO and engine idle speed. Turn 
CO adjusting screw accordingly with 
Special Tool 9230. 

Turned clockwise - richer mixture 
Turned anticlockwise - leaner mixture 
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FUEL PATH - LH-JETRONIC 928 S 85 MODELS ONWARD (32-VALVE ENGINES) 
ENGINE TYPE M28. 43/44/45/46 




a 


- connection, USA 


1 


- fuel pump 


9 


- fuel 


b 


- connection, California 


2 


- fuel filter 




cooler 






3/3a 


- pressure damper 


10 


- underpressure 


A 


- from fuel tank 


4 


- left-hand 




distributor 


6 


- to fuel tank 




injection line 


11 


- throttle valve 


C 


- vent to oil filter 


5 


- righ-hand 




body 




neck 




injection line 


12 


- Blow-off valve 


D 


- from activated charcoal 


6 


- test point 


13 


- Thermo switch 




cannister 










E 


- to automatic transmission 


7 


- injectors 


14 


- air-bleed 


F 


- to ECU 


8 


- pressure 




valve 








regulator 







15 - diaphragm valve 
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Removing and installing injection valves (32-valve engine) 



Removal 

1 . Remove air intake hoses and air filter sys- 
tem as a unit. 

2. Slacken holder of exhaust sampler and 
hose ctamps on intake pipe and lift off in- 
take manifold. 

3. Remove both untion nuts from fuel-distribu- 
tion pipe, using a second open-end wrench 
to counter the nuts. Catch the fuel from the 
pipe in a suitable container. 

4. Remove ignition lead and cable clip from 
distribution pipe. Disconnect distribution 
pipe from intake pipes and lift off. 




5. Disconnect electrical connections, remove 
retainers and extract injection valves. 




Installation 

1. Replace injection valve seals. Apply a thin 
coat of oil to the housing bore. 

2, Visual check to ensure system leak tight- 
ness. 



Removing and installing injection valves {32-valve engine) 
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Testing and adjustment values for Type 928 S 4 - 928 GT - 928 GTS (5,41) 



As from Model 87 

Engine type M 28. 41/42/47/49/50 



Test step 


Test values 


Special notes 


Electric fuel pump 
Delivery quantity 


min. 1250 cm 3 /30 s 




Fuel pressure 
(Engine standstill) 
Fuel pump relay 
bypassed 


3.8+ 0.2 bar 




Check value in 
idling condition 


approx. 3.3 bar 




Leakiest 

Minimum pressure after 
20 min 


3.0 bar 




Idle setting 


without catalytic 
converter 


Catalytic 

converter 

vehicles 


* Idle and CO level 
adjustment is no 
longer possible on 
vehicles fitted with 
catalytic converter 


928 GT 

Engine Type M28.47 

Idle speed, rpm 


775+ 25 


775 ± 25 




Idling speed 
rpm 


675 ± 25 


675+ 25 


rpm 775 + 25 


CO values % 


0.5 - 1.5" 


0.4-1.2* 


* Measured before 
catalytic converter 
and Lambda probe 
connector noi 
disconnected 


HC values ppm 


< 300 


< 300* 





* Only CO adjustment is possible on vehicles without catalytic converter. 



Testing and adjustment values for Type 928 S 4 - 928 GT - 928 GTS (5,41) 
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EQUIPMENT CHART - LH - JETRONIC - TYPE 928 S 
'87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 



Electric 
fuel pump 



Fuel filter 



Fuel -1 ine-pressure 
damper (feed) 



Fuel pressure 
regul ator 
( '87 models) 



928.608.104.02 
Bosch no. 
0580.464.045 



928.110.253.00 
Purolator no. 
506.883.901.5 



928.110.202.01 
Bosch no. 
0280.161.034 



928.110.198.02 
Bosch no. 
0280.160.262 



Hot-wi re 
airflow sensor 



NTC 

Temperature 
sensor II 
(dual function) 



Throttle-val ve 
swi tch 



Idle actuate- 



928.606.141.00 
Bosch no. 
0280.214.001 



928.606.126.00 
Bosch no. 
0280.130.032 



928.606.157.00 
Bosch no. 
0280.120.322 



928. b06 . 161 .01 
Bosch no. 
0280.140.515 



Electric 
i njection 
valve 



LH-Jetronic 
control unit 



Ignition control 
unit 



Knock sensor 



928.606.119.02 
Bosch no. 
0280.150.730 



928.618.123.10 
Bosch no. 
0280.002.504 



928.618.124.11 
Bosch no. 
0227.400.035 



911.606.141.00 
Bosch no. 
0261.231.008 



Fuel pressure 
regulator 
{ '88 models) 



LH-Jetronic 
control unit 
( '88 models) 



I gni tion 
control unit 
( '88 models) 



928.110.198.03 
Bosch no. 
0280.160.297 



928.618.123.11 
Bosch no. 
0280.002.504 



928.618.124.12 
Bosch no. 
0227.400.035 
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CHECKING IDLE - USA - and cars with catalytic converters 
'87 MODELS ONWARD 
ENGINE TYPE M28 . 41/42 



Note : 

It is no longer necessary to adjust 
the idle speed and CO level of USA 
cars and cars with catalytic 
converters. Do not disconnect the 
oxygen sensor plug for the idle 
speed CO level check. 



Test requirement: 

Engine in perfect mechanical 
condition. Switch off all consumers 
during adjustment. Make adjustments 
as quickly as possible to avoid 
excessive heat at intake ports 
which would produce wrong CO 
values. Intake air temperature 15 - 
35°C/59 - 95°F. 



l.Push exhaust-gas extraction line 
over CO-connector of cylinders 
1-4 or cylinders 5-8 in engine 
compartment. 




2. Run engine to operating 
temperature (70 - 90°C oil 
temperature). Use oil-temperature 
tester, Special Tools 9122 + 
9122/2. 




3. Do not disconnect oxygen sensor 
plug. Connect CO meter and 
separate rev. counter in 
accordance with manufacturer's 
instructions. 



Specified CO-level 
Idle speed 



0.4 - 1.2% 
675 + 25 rpm 
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ADJUSTING IDLE WITHOUT CATALYTIC CONVERTER 



87 MODELS ONWARD 
ENGINE TYPE M28 . 41/42 
Note : 

No provision is made for adjusting 
the idle speed. The adjustment at 
the throttle nozzle is no longer 
necessary. 



Idle Speed C 0 - 
Level Adjustment 

Precondition for adjustment: 

Engine in perfect mechanical order. 
Switch off all consumers during 
adjustment. Make adjustments as 
quickly as possible to avoid 
excessive heat at intake ports 
which would result in incorrect CO 
readings. Intake air temperature 15 
- 35°C. 



1. Disconnect additional air pump 
hose at changeover valve and seal 
changeover valve with a suitable 
plug. 




2. Reconnect air intake hose 



3. Run engine to operating temper- 
ature (70-90°C oil temperature). 
Use oil temperature meter, 
special tool 9122 +9122/2. 




4. Check CO-level. If the CO-level 
is not within specified limits, 
correct setting of CO-poten- 
tiometer. Remove plug covering 
hole which provides access to 
CO-adjustment. 




Specified CO-value: 0.5 - 1,5% 
Turning clockwise = richer mixture 
Turning anticlockwise = leaner 
mixture 
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5. Insert plug (blue) spare part No. 
944 606 935 01 in CO-adjustment 
screw apperture. 



Recheck idle speed 



Connect separate rev. counter in 
accordance with manufacturer's 
instructions 



Idle speed 675 + 25 rpm 
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FUEL PATH - LH-JETRONIC 928 S, 87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 



1 - Fuel pump 

2 - Fuel filter 

3 - Fuel line 

4 - Distributor-type fuel -injection tubes 

5 - Injectors 



A - Throttle housing 
B - Idle speed actuator 
C - Intake jet pump 
D - Pressure damper 
E - Pressure regulator 
F - Vacuum valve 

G - Electric tank breather valve 

H - Oil filler neck 

I - Secondary-air valve 

K - Vacuum-operated switch valve (tune-intake flap) 
L - Vacuum unit (tune-intake flap) 

a - from fuel tank 
b - to fuel tank 

c - from activated charcoal cannister 

d - from vacuum reservoir 

e - to automatic transmission 
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Modified breather for crankcase and cylinder heads 

Engine Type M 28.49/50 




1337-24 

1 Oil filler neck: de-icer valve is deleted. 

2 Hose connection between oil filler neck and throttle body modified, throttle bore 
- 0 5 mm - for this breather hose is now located in the oil filler neck. 

3 Additional breather hose between right-hand and left-hand rocker cover, throttle bores in the 
rocker cover for cylinder nos. 1 to 4 are deleted. 



24-218 



Modified breather for crankcase and cylinder heads 
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TESTING OXYGEN SENSOR OPERATION, 
'87 MODELS ONWARD 

Testing sensor voltage 

Precondition: 

- Engine at operating temperature, 



1. Connect exhaust tester to an 
extraction point in engine 
compartment. 




3 2 




2. Disconnect oxygen sensor plug. 




3. Connect voltmeter to terminal 1 
(sensor half of plug} and ground, 



4. The voltage must be in 0.1 V to 
1.0 V range (depending on concen- 
tration of oxygen in exhaust) 



Voltage characteristic of oxygen 
sensor for working temperature of 
600°C. 




120 X 



Rich mixture Lean mixture 
(air deficiency) (excessive air) 



5. Disconnect vacuum line from fuel 
pressure regulator. The voltage 
signal must increase. 



w . 
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Testing lambda control function. 

1. Precondition as for the "sensor 
voltage" test. 



2. Disconnect oxygen sensor plug. 
With length of cable, briefly 
connect terminal 1 of 
control-unit side of plug 
to ground. 



The CO reading must increase. 



Note: 

Do not conduct this test for any 
longer than required to detect a 
change in the CO reading of the 
exhaust tester. 



If there is no change in the CO 
reading, check connection to LH 
control unit and LH control unit 
coding (see page 24 - 221} s i f 
necessary, replace control unit. 



1 




2 3 
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LH 2.3 CONTROL UNIT CODING, 87 
MODELS ONWARC 

Only one controlled unit is used. 
The appropriate characteristic can 
be called up by means of the coding 
plug or the rear of the control -unit 
holder. 




Switching diagram 



Type 




R.o.W. without catalytic converter, 
manual transmission 





r 


^ 0 05 03 





R.o.W. without catalytic converter, 
automatic transmission 




R.o.W. with catalytic converter 
and USA, 

manual transmission 





• 2 1 


•705 f»l 





R.o.W. with catalytic converter 
and USA, 

automatic transmission 




Australia, manual transmission 



Australia, automatic transmission 
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Coding for LH control unit 

For Model 89 onwards 

The coding connector is fitted to the mounting 
plate for the LH and EZK control units. 



Wiring diagram 



Version 




Rest of world wfthout catalytic converter, 
manual transmission 



Rest of world without catalytic converter, 
automatic transmission 



Rest of world, USA with catalytic converter, 
manual transmission 



Rest of world, USA with catalytic converter, 
automatic transmission 



Fuel grade 91 RON, with catalytic converter, 
manual transmission 



Fuel grade 91 RON, with catalytic converter, 
automatic transmission 



162 - 24 

1 - resistor 150 CI 



24 - 222 



Coding for LH control unit 
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REMOVING AND INSTALLING ROTARY IDLE ACTUATOR 
'87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 
Removing: 



I. Disconnect battery ground strap 
behind tool tray. 
Place fender and bumper guards 
in position. 



7. Mark vacuum hoses and disconnect. 
Break electrical connection 
between thermostatic switch ard 
intake pipe. 



2. Unbolt and remove transverse 
strut. 



Mote: 

Car must be standing on its wheels, 
transverse strut is under tension. 

3. Remove air intake hoses and air 
filter as a complete unit. 
Disconnect vacuum hose from brake 
booster and remove. 

4. Unbolt bracket for accelerator 
linkage and TDC sender from 
intake manifold. 



5. Unbolt holder for fuel line and 
crankcase breather. Remove 
air-flow sensor. 

6. Remove left-hand and right-hand 
injection-valve covers. Remove 
both union nuts from 
fuel-distribution line, 
counterholding with a second 
open-ended wrench. Catch any 
escaping fuel in a suitable 
container. Disconnect 
distribution line from intake 
pipes and lift out. 



8. Unbolt fuel-line-pressure damper 
and holder. Disengage throttle 
valve actuator cable and 
disconnect plug from throttle 
valve. 



9. Remove air-guide dome from 
throttle-valve housing. Use 
Special Tool 9266 to disconnect 
electrical plug from rotary idle 
actuator. 




Note: 

Take care to ensure that the plug 
gasket remains in the male half 
once the connection is broken and 
does not become detached. 
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10. Unbolt intake manifold from 
cylinder head and lift slightly. 
Disconnect all remaining vacuum 
and crankcase breather hoses and 
remove intake manifold. 



11. Unbolt throttle-valve housing 
from intake manifold and remove 
rotary idle actuator. 




Instal 1 ing 

1. Always renew gaskets for intake 
manifold. 

Take care to ensure that the 
vacuum hoses and breather hoses 
are correctly routed. 



2. Carry out visual inspection to 
check for leaks. 



3. Check that vacuum hoses and hose 
clamps are correctly seated. 

Throttle-valve housing to intake 
manifold attachment, tightening 
torque 20 Nm (14 ftlb). 

Intake manifold to cylinder head 
attachment, self-locking nuts, 
tightening torque 15 Nm (11 ftlb). 



Note: 

Special Tool 9266 can also be used 
to open other 2-pole connectors. 
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TIGHTENING TORQUE FOR FUEL SYSTEM 



Location 


Description 


Torque 
Nm (ftlb) 


Threads 


Insert for fuel injector 
in cylinder head 




15 (11) 


M 24 x 1.5 


Injection line to fuel 
distributor 


Hollow bolt 


11 (3) 


M 10 x 1 


Injection line to fuel injector 


Coupling nut 


20 (14) 


M 12x1.5 


Feed line to fuel distributor 


Coupling nut 


30 (22) 


M 16 x 1.5 


Feed line to fuel damper 


Coupling nut 


15 (11) 


M 10x1 


Return line to control pressure 
regulator 

to mixture control 


Hollow belt 
Coupling nut 


11 (3) 
15 (11) 


M 8 x 1 
M 10 x 1 


Feed line to cold start valve 
to mixture control 


Hollow bolt 
Coupling nut 


15 (11) 
15 (11) 


M 10 x 1 .5 
M 1-0x1 


Return line to mixture control 


Hollow bolt 


15 (11) 


M8x 1 


Feed line to fuel distributor 
to fuel damper 


Coupling nut 
Coupling nut 


20 (14) 
20 (14) 


M 12x 1.5 
M 12 x 1.5 


Feed line to fuel damper 


Coupling nut 


20 (14) 


M 12 x 1.5 


Return line 


Hollow bolt 


32 (23) 


M 12x 1.5 


Control pressure regulator 
adapter 




15 (11) 


M 10x1 


Distributor injection tube 
collar nut 


Collar nut 


22 (16) 


M 12 x 1.5 


Mixture contro to r ubbe- 
mount 


Hexagon nut 


6 (4) 


M6 
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Fuel Syste 



REPLACING AIR (LEANER ELEMENT 



1 . Detach air intake hoses form air cleaner housing, 
making sure that each hose is still connected to 
the camshaft drive belt cover. 



2. Release rubber fasteners, take off air cleaner 
upper section and remove filter element. 



3. Make sure that filter element has correct posi- 
tion and fit. 
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Fuel System 



ADJUSTING IDLE AND CO 



TOOLS 





No. 


Description 


Special Tool 


Remarks 


1 


Adjusting wrench 


9134 




2 


Oil temperature tester 


9122 


or US 8025 
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ADJUSTING IDLE AND CO 



Note 

Requirements: 

Engine in perfect mechanical condition. 
Ignition timing set coirectly. 

Adjustments must be made as quickly as possible, 
to prevent excessive heat in the intake ports. 



1. Detach right air intake hose. 



4. Install air cleaner upper section and air intake 
hose. 



2. Remove air cleaner upper section. 



3. Detach air hose at diverter valve and insert 
a suitable plug. 





S. Run engine to operating temperature (80 to 90° C/ 
176 to 194° F oil temperature). 
Use Special Tool 9122 or US 8025. 




6. Connect CO level tester and separate tachometer 
according to instructions of manufacturer. 



Note 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO values. 
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7. Adjust control screw on throttle housing until 
specified speed is reached. 




8. Adjust mixture. Insert Special Tool 9134 
through funnel-shaped opening into spring - 
loaded driver in mixture control unit. Press 
down special tool approx. 18 mm to engage 
spring-loaded drive in mixture control screw. 




Important 

It is essential to conform with the following points 

a) Always make CO level adjustments from lean 
to rich. Example: when mixture is too rich, 
first turn mixture control screw counterclock- 
wise further than necessary and then clockwise 
to adjust to specifications. 

b) Just turn control slightly, since the smallest 
adjustment will change CO level considerably. 



9. Turn clockwise for richer 
or 

counterclockwise for leaner mixture. 



10. Remove special tool. 



11. Accelerate engine briefly. 



12. Wait until CO tester shows exhaust gas con- 
centration at idle speed. 
See page 25-6 for adjusting data. 
If necessary, repeat adjusting procedures. 



13. Recheck idle speed and correct, if necessary. 



14. Remove plug after completion of adjustments. 
Attach air hose to diverter valve. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR CIS 
( 197 8/197 1 Models Automatics ) 



Test 



Electric fuel pump 
Delivery rate 
with 1 fuel pump 
with 2 fuel pumps 



Specification 



Remarks 



at least 1120 cc/30 sec. 
at least 1360 cc/30 sec. 



Control pressure "cold" 
(= ambient temperature) 



Diagram foi control pressure regulator 
Part No. 92S. 606. 109.02 
Bosch No. 0438. 140. 053 
Test vacuum 460 - 600 mhar 
(350 - 450 mmHg) 




Control pressure "warm" 

Test with pressure 
(without vacuum) 

Vacuum pump connected 
on intake 
connection of 

control pressure regulator. With 
test pressure of 460 
- 600 mbar (350 - 450 
mmHg) 



2. 8 . . . 3. 2 bar 



3.4 .. . 3. 8 bar 
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Test 


Specification 


Remarks 


System pressure 
Testing value 
Adjusting value 


5.2... 5. 3 bar 
5. 3 . . . 5. 5 bar 




Leak test 
(engine warm) 
Win. pressure after 

TO minutes 

20 minutes 

30 minutes 


2, 0 bar 
1.7 bar 
1. 6 bar 




Fuel injectors 
Opening pressure 


3. 0 . . . 4. 1 bar 





Pressures listed in Test Value Chart in bar. 



25 b Testing and Adjusting 

Specifications 
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TESTING AND ADJUSTING SPECIFICATIONS FOR AFC 
( 1979 Models - Manuals) 



Test 



Specification 



Remarks 



Electric fuel pump 
Delivery rate with 2 
fuel pumps 



at least 1360 cc/ 
30 seconds 



Control pressure "cold" 
(= ambient temperature) 



Diagram for control 
pressure regulator 
Part No. 928. 606.109. 03 
Bosch No. 0438, 140. 063 
Test vacuum 450 - 550 mbar 
(340 - 420 rnmHg) 



bar 




Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump 
on intake pressure 
connection of control 
pressure regulator. Test 
pressure 450 - 550 mbar] 
(340 - 420 mmHg) 



2, 8 , . , 3. 2 bar 



3,4 



3. E bar 
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Test 


Specification 


Remarks 


System pressure 
Testing value 
Adjusting value 


5. 2 . . . 5.8 bar 
5. 3 . . . 5. 5 bar 




Leak test 

(engine warm) 
Min. pressure after 
10 minutes 
20 minutes 
30 minutes 


2. 0 bar 
1. 7 bar 
1, 6 bar 




Fuel injectors 
Opening pressure 


3. 0 . . . 4. 1 bar 





Pressures listed in Test Value Chart in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR K-JETRON1C 
(19 70 Motels - Manuals - USA and japan) 



Test Point 



Specification 



Remarks 



Electric fuel pump 

Delivery rate with 2 
fuel pumps 



at least 1360 cc/30 seconds 



Control pressure "cold" 
(= ambient temperature) 



Diagram for warm- up control 
Part No. 928.606.109.0: 
Bosch No. 0438. 140. 063 
Test vacuum 450 - 550 mbar 
(340 - 420 mmHg) 



>- 
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10° 20° 30° 40" 



Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump for 
test on intake pressure 
connection of warm-up 
control. Test pressure 
450 - 550 mbar (340 - 
420 mmHg) 



2. 8 ... 3.2 bar 



3.4 



3. 8 bar 
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Test Point 


Specification 


Remarks 


System pressure 

Testing value 
Adjusting value 


5. 2 . , . 5. 8 bar 
5. 3 . . . 5. 5 bar 




Leak test 
(engine warm) 

Min. pressure after 

10 minutes 

20 minutes 

30 minutes 


2. 0 bar 
1. 7 bar 
1. 6 bar 




Fuel injectors 

Opening pressure 


3.0 ... 4.1 bar 





Pressures listed in Test Value Chan in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR K-JETRONIC 
(1981/1982 Models) 



Engine M 28.09 and M 28.10 
Test Point 



Specification 



Remarks 



Electric fuel pump 

Delivery rate with 
1 fuel pump 



at least 1 120 cc/30 sec. 



Control pressure "cold" 
(= ambient temp.) 



Diagram for warm-up control 
Part No. 928.606.109.05 
Bosch No. 0438.140.087 
Test vacuum 450 - 550 mbar 
(34G-420 mmHg) 




O" 10° 20° 30° 40" "C 



Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump 
for test on intake pressure 
connection of warm-up 
control. 

Test pressure 460 - 600 mbar 
(350 - 450 mmHg) 



2,8 .. . 3,2 bar 



3,4 



3,8 bar 
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Test Point 


Specification 


Remarks 

-1 '—II 1M P 1 \ . . 


System pressure 

Testing value 
Adjusting value 


5.2 .. . 5,8 bar 

5.3 .. . 5,5 bar 




Leak test 
(engine warm) 

Min. pressure after 

10 minutes 

20 minutes 

30 minutes 


2,7 bar 
2,6 bar 
2,5 bar 




Fuel injectors 

Opening pressure 


3,0... 4,1 bar 





Pressures listed in Test Value Chart in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR K-JETRONIC 
(1 981/1982/1983 Models) 928 S 

Engine M 28.1 1 and M 28.12 



Test Point 



Specification 



I 



Special 
Instructions 



Electric fuel pump 

Delivery rate with 
1 fuel pump 



at least 1 120 cc/30 sec. 



Control pressure "cold" 
(equal to ambient temperature) 



Diagram for warm-up regulator 
Part No. 928.606.109.04 
Bosch No. 0438.140.086 
With test vacuum 450 - 550 mbar 
(340 - 420 mmHg) 



bar 




2& 30° 40° 



Control pressure "warm" 

Test h atmospheric 
pressure (without vacuum! 

Connect vacuum pump to 
test on intake connection 
of warm-up regulator. 
With test pressure 460 - 
600 mbar (350 - 450 mmHg) 



2,8 .. . 3,2 bar 



3,4 .. . 3,8 bar 
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Test Point 


Specification 


Special Instructions 


System pressure 

Testing value 
Adjusting value 


5.2 . 5,8 bar 

5.3 . . . 5,5 bar 




Leak test 
(engine warm) 

tvEin. pressure aner 

1 0 minutes 

20 minutes 

30 minutes 


2,7 bar 
2,6 bar 
2,5 bar 




Fuel injectors 

Opening pressure 


3,0 . 4,1 bar 





Pressures listed in Test Value Chart in bar. 
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Test Point 


Specification 


Special 
Instructions 


Idle adjustment 




Europe 


USA, Japan 
+ Canada 


Australia 
+ Sweden 




Idle speed (rpm) 


78/79 models 


700 + 50 


800 - 50 


700 - 50 






80/81/82 mod. 


700 -50 


750 -50 


700 -50 






80/81/82 moc. 
928 S 


700 + 50 


— 


700-50 
















CO level (%) 


78/79 models 


2,0 to 
3,0 * 


2,0 to 
4,0 * 


2,0 to 
3,0 * 






80/81/82 mod. 


1,0 to 

2,0 * 


0,4 to 

0,8 ** 


1,0 to 
2,0 * 






80/81/82 mod. 
928 S 


1,5 to 

2,5 * 




1,0 to 
2,0 " 





Air pump disconnected. 

Measured in front of catalytic converter with oxygen sensor plug disconnected. 
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TOOLS 




No. 


Description 


special Tool 


Remarks 


1 


Pressure gauge 


P 378 


Used with P 378 a 


2 


Adapter 


9114/1 
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PRESSURE TESTS 



General 

For better understanding the connections and lever 
positions of the selector valve are numbered in the 
following descriptions. 




CONNECTING AND BLEEDING PRESSURE GAUGE 



Connecting 

1. Unscrew control pressure line and standard 
adapter from control pressure regulator. 




2. Screw adapter (1) from Special Tool 9114/1 
with a seal in control pressure regulator and 
connect left hose from Special Tool P 378. 



3. Connect adapter (2} between detached control 
pressure line and right hose. 




Note 

Do not bend control pressure line when connecting. 



25-8 Connecting and Bleeding Pressure Gauge 
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Bleeding 



1. Pull off electric plugs from control pressure 
regulator and auxiliary air regulator, so that 
parts will not run hot during the following tests. 



2. Bridge electric safety circuit. 

a) Remove cover in footwell on front passenger's 
side. 




b) Pull off fuel pump relay, 



7W Vv, > V 
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3. Position selector lever at 2. Let pressure gauge 
hang down (stretched hose). Move selector 
lever to position 3 about 5 times at intervals 
of 10 seconds. 




c) Bridge terminals 30 and 87 with a piece of 
wire. Fuel pump or pumps must now run. 
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CHECKING SYSTEM PRESS URK 



1. Connect and bleed pressure gauge. 



2. Bridge terminals 30 and 81, 



3, Set selector valve at position 3. 




4. System pressure should now agree with speci- 
fications. 



CHECKING CONTROL PRESSURE "WARM" 



Engine could be cold or warm for this test. 



1. Connect and bleed pressure gauge. 



2. Electric plug remains connected on control 
pressure regulator. 



3. Bridge terminals 30 and 37. 



4. Set selector valve at position 2. Control pres- 
sure will now rise slowly and reach the speci- 
fied value when control pressure regulator has 
been operated. Operating time will vary de- 
pending on ambient temperature. 




25 - 10 Checking system Pressure 

Checking Control Pressure "Warm" 
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CHECKING ENTIRE FUEt SYSTEM FOR LEAKS 



Engine must be warm for this lest . 



Possible Leaks in System Pressure 
Circuit: 



1 . Connect and bleed pressure gauge. 



2. Bridge terminals 30 and 87. 



II -P ! : : ■ - 
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3, Move selector valve to position 2 and wait 
until "warm" control pressure is reached . 



4. Take off bridge at terminals 30 and 87. 



5. Observe pressure drop on pressure gauge and 
compare It with Testing and Adjusting Data 
on page 25 - 6. 



1. Check valve in pressure neck of electric fuel 
purnpfs). 



2, Cold start valve. 



3. O-ring in system pressure regulator. 



4. Fuel injector(s). 



Possible Leaks in Control Pressure 
Circuit: 



Pressure relief/ residual pressure valve. 



6. If pressure drop is too fast, repeat test with con- 
trol pressure circuit broken by moving selector 
valve to position 3. If results are the same, 
leak is in system pressure circuit. 
If results of second test are good, leak is in 
control pressure circuit. 
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CHECKING CONTROL PRESSURE "COLD" 
(Vacuum Controlled Control Pressure Regulator) 



TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Hand vacuum pump 


9180 


or US 8026 



2S - 12 Checking Control Pressure "Cold" 
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CHECKING CONTROL PRESSURE "COLD" 



- . O I £■ 

Engine must be cold for this test, which is abso- 
lutely essential for cars experiencing starting 
and/or warming-up problems. Do not use car for 
several hours, at best overnight. 

If the control pressure regulator is vacuum controlled, 
the charts will only show values for the vacuum test 
method. 



1. Connect and bleed pressure tester P 378. Set 
switching valve at position 2. 




2. Pull vacuum hose off of control pressure regu- 
lator and connect extra hose and hand vacuum 
pump US 8026 to connection of control pressure 
regulator. 




3, Pull wire plugs off of control pressure regulator 
to prevent overheating. 



4. Bridge fuel pump relay socket terminals 
30 and 87. 



mm 


Rfi " 

kJLidJ. 
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5. Produce specified vacuum with the hand vacuum 
pump, or adjust (see Testing and Adjusting 
Specifications), 



6. Refer to diagram underneath Testing and Ad- 
justing Specifications for nominal pressure 
agreeing with actual ambient temperature. 
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CHECKING FUNCTION OF HOT START VALVE (CIS) 

(to Reduce Control Pressure for Warm Start) 



Test Requirement: 

Engine warm, coolant temperature about + 60 °C/ 
140 °F or warmer. 



1 . Connect pressure tester and switch to position 2, 

2. Operate starter. This opens the hot start waive and 
drops the control pressure. 

Specification: 0.5 - 0.8 bar (note brief delayed 
action time). 

3. If applicable, replace hot start valve or check 
temperature switch, i. e. temperature switch must 
have switched to through flow (ground). 




CHECKING HOT START VALVE FOR 
LEAKS (CIS) 

1. Detach and plug fuel return line. 2. Bridge fuel pump relay. 




3. Hot start valve must be absolutely tight, i. e. fuel 
must not escape on fuel return connection. 



25 - 12 b Checking Function of Hot Start Valve (CIS) 
Checking Hot Start Valve for Leaks (CIS) 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Pressure tester 


VW 1318 




2 


Connectors 


P 378 c 




3 


Adapter 


9114/1 





Printed in Germany - VII, 1983 



Pressure Tests with VW 1318 25 -12 c 



Fuel System 



928 



CONNECTING AND BLEEDING PRESSURE 



Connecting 



Note: 

Urscrew tank cap to let pressure escape from fuel 
tank prior to disconnecting fuel lines. 



1. Unscrew control pressure line and standard 

adapters (M 10 x 1 M 8 x 1) on control pressure 
regulator. 




2. Remove original hose on pressure tester 
VW 1318 (it is not needed). 



3. Screw in adapter of 9114/1 (M 10 x 1 / 
M 12 x 1.5) with seal on control pressure 
regulator and connect right test line of P 378 c. 



VW 1318 



4. Connect adapter of 9114/1 (M 8 x 1 / 
M 10 x 1) between disconnected control 
pressure line and left test line of P 378 c. 



5. Connect adapter (M 12 x 1 .5) and test line on 
pressure tester. 




Bleeding 



1 . Pull off electric wire plugs on control pressure 
regulator and auxiliary air regulator to prevent 
heating of parts for the following tests. 



2. Bridge electric safety circuit. 

a) Unscrew and fold up cover in footwell on 
passenger's side. 



25 - 1 2 d Connecting and Bleeding Pressure Tester VW 1318 
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b) Pull off fuel pump relay - 




3. Bleed pressure tester. Let pressure gauge hang 
down. Move lever for switching-over valve 
between valve opened and valve closed positions 
in 10 second intervals. 




c) Bridge plug connections 30 and 87 with a piece 
of wire. Fuel pump or fuel pumps should now 
run. 
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CHECKING SYSTEM PRESSURE 



1. Connect and bleed pressure tester VW 1318. 



2. Bridge safety circuit. 



3. Set lever to closed valve position. 




4. System pressure should now agree with 
specifications. 



25 - 1 2 f Checking System Pressure 

Checking Control Pressure "Warm" 



CHECKING CONTROL PR ESSU R E "WARM 



Engine could be cold or warm for this test. 



I. Connect and bleed pressure tester VW 1318. 



2. Electric wire plug remains connected on control 
pressure regulator. 



3. Bridge safety circuit. 



4. Set lever to opened valve position. Control 
pressure will no v.' rise slowly and reach the 
specified value when control pressure regulator 
has been operated. Operating time will vary 
depending on ambient temperature. 
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CHECKING AND ADJUSTING REST POSITION OF AIR FLOW SENSOR PLATE 



Checking 



1. Pull off high tension wire 4 from distributor 
and operate starter approx. 10 seconds. 



2. Upper edge of air flow sensor plate must be 
flush with beginning of venturi cone or at most 
a max, of 0.5 mm higher (strive for lowest 
position) . 



3. Air flow sensor plate must be horizontal and 
centered in venturi. 




Adjusting 



An excessively high air flow sensor plate setting 
can be corrected by driving down the stop spring 
guide pin with a drift and light hammer. 



Note 

Adjust very carefully, so that guide pin is not 
driven in too deep. 

Avoid repeated adjustments in both directions, 
since this would loosen press fit of pin. 
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REPLACING PRESSURE RELIEF AND RESIDUAL PRESSURE VALVES 




No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


1 


Adapter with residual 


1 




Torque 






pressure valve (assem- 






1.3 -1.5 mkg 






bled unit) 






(9.4 - 10.8 ft lb) 




2 


Spring 


1 








3 


Shim 


3 




Install same as 


Check system 




(as req.; 0.1, 0.15, 






removed (always 3) 


pressure 




0.3, 0.4, 0.5 mm thic 










4 


Flat seal 


1 




Replace 




5 


O-ring 


1 




Replace 




6 


Pressure relief valve 


1 


Use tapered wooden 


Check, replace fuel 






piston 




peg, if necessary 


distributor if damaged 




7 


O-ring 


1 




Check, replace if 












necessary 




8 


Part set 


1 








2 


Fuel distributor 


1 






disassemble 
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REMOVING AND INSTALLING MIXTURE CONTROL UNIT 



Removing 



1. Disconnect battery ground wire from spare wheel 
well. 



7. Detach intake pipes at bottom and remove 
together with air distributor. 



2. Remove air cleaner assembly. 



8. Detach fuel lines: 



3. Remove vacuum hose between intake branch 
and brake booster. 



4. Detach and remove all fuel injection lines, 
count erholding on fuel injectors. 



5. Detach and remove hose between auxiliary air 
regulator and air distributor, fuel supply line 
on cold start valve and, on cars with an auto- 
matic transmission, vacuum line. 




6. Loosen upper hose clamp on connector between 
air distributor and throttle housing. 



A - Control pressure line to control pressure 

regulator 
B - Fuel feed 
C - Fuel return 
D - Fuel feed/cold start valve 
E - Fuel return/ control pressure regulator 




9. Unscrew hexagon head bolts and nuts between 
air flow sensor and air guide housing, and re- 
move mixture control unit from above. 
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Installing 



1. Always use new seals and gaskets. 



2. Tighten hex. head bolts on mixture control 
unit crosswise to 1, 0 mkg (7 ft lb). 



3. Tighten hex. head bolts with spiing (in area 
of sensor plate lever bearings) to compressed 
length of spring and then loosen by one turn. 




4. Tighten fuel lines and intake pipes to speci- 
fied torque. 



25 - 16 Removing and Installing 
Mixture Control Unit 
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No. 


Description 


Cty. 


Note When 
Removing 


Installing 


Special 
Instructions 


1 


Adapter with residual 
pressure vaive (assem 
bled unit) 


1 




Torque 

1,3 - 1.5 mkg 
(9.4 - 10.8 ft lb) 




la 


O-ring 


1 




Replace 




lb 


Set of parts 


1 








2 


Spring 


1 








3 


Shim(s) as req. 

(U .1, U.1D, u.ci, U ,4, 

0,5 ram thick) 


3 




Install same shims 
as removed (always 3) 


Check system 
pressure 


A 


riat seal 


1 




Replace 






irTessure reiiei valve 
piston 


1 


Pull out with tapered 
wooden peg 


Check, replace fuel 
distributor if damaged 
(close tolerance part) 




6 


O-ring 


1 




Check, replace if 
necessary 




1 


Adapter 


1 








S 


Seal 


1 




Replace 






Fillister head cap- 
screw 


i 




Torque 

0.32 - 0.38 mkg 
(2,3 - 2.7 ft lb) 




10 


Fuel distributor 


1 








11 


Control piston 


1 


Do not let control 
piston fall out 






12 


Seal 


1 




Replace 




13 


FiTli^tfT hp's/"' r* a r% — 

screw 


2 








14 


Copper washers 
(standard part) 


2 








15 


Allen key for mixture 
adjustments 


1 




Curved side of flange 
faces fuel distributor 
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Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


16 


Gasket 


1 




Check, replace if 
necessary 




17 


Fillister head capscrew 


2 








18 


Lockwasher 


2 








19 


Stop 


1 






Shown with 90° 
offset in fig. 


20 


Hex. head bolt 


1 




Torque 

0.50 - 0.55 mkg 
(3.4 - 4 ft lb) 




21 


Support disc 


1 








22 


Sensor plate 


1 




Check, replace if 
necessary Stamped 
edge of sensor plate 
or stamped code [ — ) 
faces up 




23 


Circlip 


1 


First take off this 
circlip 


Sharp edge side faces 
out 




24 


End plate 


1 








25 


Seal 


1 








26 


Spring 


1 








27 


Ball 


1 




Lubricate with silicone 
grease 




28 


Circlip 


1 




Sharp edge side faces 
out 




29 


End plate 


1 








30 


Seal 


1 








31 


Ball 


1 




Lubricate with silicone 
grease 




32 


Fillister head 
capscrew 


2 




Torque 

0,47 - 0.53 mkg 
{3.4 - 3.8 ft lb) 
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No, 


Description 


Qty. 


Note When 

1\C-11 1 KJ V l| iv 


11 IS L cl 1 LXli u 


Special 


33 


Cylindrical pin 


l 








34 


Adjusting lever 


1 




Chec^: 




35 


Fork lever 


l 








36 


Spring 


i 








37 


Spacer 


2 








38 


Fillister head 
capscrew 


2 




Toraue 

0,47 - 0.53 mkg 
( h o » c«o 1 1 i uj 




39 


Counterweight 


; 




Position correctly 




40 


Fill i^tpr hfflH 

capscrew 


]_ 








41 


Locknut 


l 








42 


Plug, safety switch 


l 




Turned toward air 
venturi by approx. 
15° 


No electrical 
function 


43 


Stop leaf spring 


i 




Position correctly 




44 


Insulator 


l 








45 


Air flow sensor 
housing 


l 




Lubricate bearing 
bores with silicone 
grease 
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DISASSEMBLING AND ASSEMBLING MIXTURE CONTROL UNIT 



1. Pre-assemble adjusting lever, spring and fork 
lever prior to installation in air flow sensor 
housing . 



2. This requires a suitable cylindrical pin, e.g. 
pin from adjusting lever of 911 mixture con- 
trol unit or a standard S h 3 x 60 DIN 7 cylin- 
drical pin. 

Both ends must be chamfered. 



3. Make sure that springs fit properly. 





4. Guide preassembleti parts into air flow sensor 
housing and carefully push out pin used for 
assembling with the original pin. 
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5. Center adjusting lever in air flow sensor hou- 6. Center gap between sensor plate and venturi. 

sing and tighten mounting bolts. The gap must be uniform, and can be checked 

with a 0.10 mm feeler gauge blade. This re- 
quires that the sensor plate be adjusted to cor- 
rect height (rest position). 




25 - 22 Disassembling and Assembling 
Mixture Control Unit 
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REMOVING AND INSTALLING FUEL INJECTORS 



1. Unscrew coupling nut of foe! in jection line, 
counter hoi ding on fuel injector. 

2. Unscrew fuel injector with a deep socket. 
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REMOVING AND INSTALLING OXYGEN SENSOR 



Removing 

1, Remove lower section of fool support on 
passenger' = side, 

2. Disconnect oxygen sensor plug. 




3. Push wire grommet and plug down through the 
floor board. 




5, Pull off safety plug on oxygen sensor. 



6, Unscrew oxygen sensor. 




Installing 

1. Coat threads of oxygen sensor with Bosch Paste 
VS 140 16 Ft or Optimoly HT. 

Not e 

Be careful to keep paste out of slot; in sensor, 

2. Tighten sensor to specified torque. 
Reference valuer 50 - 60 Nm (36 43 ft lb) 



4, Lift car. 
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RESETTING ELAPSED MILEAGE SWITCH 



REMOVING AND INSTALLING CON- 
TROL UNIT FOR AFC FUEL INJEC- 
TION AND OXYGEN SENSOR 



An elapsed mileage switch is mounted to the right 
of the passenger' s seal to monitor the time of 
operation. It will turn on an indicator lamp for the 
oxygen sensor after the car has been driven 30, 000 
miles. The elapsed mileage switch trust be reset to 
zero each time the oxygen sensor is replaced. 



This control unit is mounted on right wheel 
housing in passenger' s footwell. 



Removing 



1. Push up plug clip to unlock the plug. 



1, Loosen knurled head screw and remove cover for 
elapsed mileage switch, 

2. ?ush in resei button on elapsed mileage -witch 
against stop with a suitable tool. The elapsed 
mileage switch will return to zero and the 
oxygen sensor indicator light will again operate 
normally. 





2, Loosen three mounting screws and remove 
control unit. 



installing 



Make sure plug fits properly and can be felt to 
engage. 
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Resetting Elapsed Mileage Switch 

Removing and Installing 

Control Unit for AFC Fuel Injection 
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REPLACING FILTER ELEMENT OF AIR PUMP 



Note 

Filter housing is mounted on wheel housing in 
front right hand side of engine compartment. 

Loosen winged nut, remove filter cover and take 
out filter element. 




CHECKING TIGHTNESS OF EXHAUST FLANGES 



1. Check bolts between exhaust manifold pipes 
and catalytic converter. 



3, Check bolts at main muffler inlet. 





2. Check bolts at intermediate muffler outlet. 




Tightening torque for bolts and nuts: 

MS 2,0+ 0.2 mkg (14+ 1.4 ft lb) 
M 10 4,0+ 0.5 mkg (29 + 3,6 ft lb) 
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1 - Air distributor 

a - Vacuum source for brake booster 

b - Vacuum source for automatic 
transmission 

2 - Throttle valve housing 

3 - Control pressure regulator 

4 - Auxiliary air regulator 

5 - Ignition distributor 

6 - Deceleration valve 

7 - Barometric cell 

8 - Air pump 

!-! - nivertei valve 

10 - Check valve 

11 - Pressure transducer 

12 - EGR valve 

13 - Tlicrinn valve 

Hose Colors: 

A - white 

B - blue 

C - light brown 

D - orange 

E - red 



to 
to 

00 



X 



C/) 

3 



0) 




1 - ■ Intake branch 

a - Vacuum source for brake 
booster 

b - Vacuum source for auto- 
matic transmission 

2 - Throttle housing 

3 - Warm-up control 

4 - Throttle bypass valve 

5 - Distributor 

6 - Vacuum control 

7 - Vacuum box 

8 - Air pump 

9 - Blowoff switching valve 

10 - Check valve 

11 - Pressure converter 

12 - EGR valve 

13 - Thermo valve 

Hose Line Colors: 

A - white 

15 - blue 

C - light brown 

D - orange 

E - red 
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REPLACING INTERMEDIATE AND /OR FINAL MUFFLERS 



Single Pipe System 





26-6 Replacing Intermediate and/or 

Final Muffleis - Single 
Pipe System 
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N T o. 


Description 


Oty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Intermediate muffler 


1 






2 


Sleeve 


1 








Final muffler 


1 







PROCED TJRE S 



1, Unscrew bolts at flange of primary /inter mediate 
mufflers and at rear. Remove exhaust assembly. 
Mark mating points and saw off exhaust pipe 
(see figure). 
Dimensions in mm. 




1215 



2. Install new parts on car, using old mounting 
parts when possible. 

3. Align exhaust assembly with the connecting sleeve 
to remove stress, whereby distance between bolt 
on rear aide beam and exhaust pipe must be about 
15 mm. Clamp sleeve at several points to keep in 
correct position. 




4. Remove assembly and weld sleeve all around. 
Inert gas welding should be preferred, 

5. Use new mounting nuts for final installation. 
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REPLACING CENTER AND/OR FINAL MUFFLERS 
Twin Pipe System - Type 928 S 




26-8 Replacing Center and/or Final Mufflers 

- Twin Pipe System 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Intermediate 
muffler 


1 






2 


Final muffler 


1 







PROCEDURES 

Replacing Intermediate 
Muffler and Final Muffler 
Together 

1. Remove final muffler with intermediate 
muffler, heating front connecting pipe 
with a welder if necessary. 

2. Mark off distance of about 10 mm on end 
of final muffler pipe to have minimum 
insertion depth of 10 mm. 

Install final and intermediate mufflers, 
and align to remove stress. Tack weld 
connecting pipe at several points to hold 
in installed position. 

3. Remove assembly and weld connecting 
pipe as well as intermediate muffler 
sleeve all around. Inert gas welding should 
be preferred. 




Replacing Final Muffler 



1. Remove final muff ler with intermediate 
muffler, heating front connecting pipe 
with a welder if necessary. 

2. Cut through center of welding seam 
between final muffler and intermediate 
muffler with a saw or similar tool. 




3. Remove remaining pieces of pipe from 
the intermediate muffler, grinding and/or 
filing off mating surfaces until pieces of 
pipe can be removed. Then remove rest 
of welding seam on inside. 
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4. Remove protective paint on ends of pipes 
on new final muffler in area of welding. 

5. Mark off distance of about 1 0 mm on end 
of final muffler pipe to have minimum 
insertion depth of 10 mm. 

Install final and intermediate mufflers, 
and align to remove stress. Tack weld 
connecting pipe at several points to hold 
in installed position. 




6. Remove assembly and weld connecting 
pipe as well as intermediate muffler 
sleeve all around. Inert gas welding 
should be preferred. 



26 - 1 0 Replacing Intermediate and Final Mufflers 
Together - Replacing Final Muffler 
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CHECKING BATTERY 



1. Lift luggage compartment trim on left-hand 2, Disconnect battery ground wire at body, 

side, remove cover plate, take out spare Unscrew and remove battery cover, 

wheel and open battery box lid. 




Printed in Germany 



Checking Battery 27-1 



Starter, Power Supply 



3 2 8 



3. Measure specific gravity of each cell. 



Specific Gravity 


Battery Condition 


Remarks 


approx. 1,28 


Fully charged 




approx. 1,20 


Half charged 


Recharge, if 

1, car ist not used for 
a long time, 

2, temperatures are be- 
low + 10° C/50° F or 

3, specific gravity will 
not rise in spite of dri- 
ving long distances 
(c::ic'.< alternitc-r, 
regulator, belts). 


approx. 1. 10 


Weak 


Recharge immediately 



4. Checking the specific gravity will not only 
supply information on charge condition of 
battery, but also any possible defects, 

a - Specific Gravity of one cell much lower 
than that of other cells: short circuit in 
weak cell, battery defective. 

b - Specific Gravity of two neighboring cells 
much lower than that of other cells: leak 
between both weak cells, battery defective, 

c - Specific Gravity correct in all cells, but 
battery voltage drops excessively under load: 
poor soldered connection between cells, 
battery defective. 



5. If necessary, add distilled water to correct 
level. 



27-2 Checking Battery 
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AUTOMATIC CRUISE COMTROL 
(TEMPOSTAT) 




27 - 4 Automatic Cruise Control 
(Tempostat) 
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Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Nut 


1 






2 


Lock washer 


1 






3 


Washer 


1 






4 


Vacuum servo 


1 






5 


Shaped hose 


1 






6 


Pipe 


1 






7 


Hose 


1 






8 


Vacuum hose 


1 






9 


Plug 


1 






10 


Grommet 


1 






11 


Cable 


1 






12 


Lock washer 


2 






13 


Bolt 


2 






14 


Bolt 


2 






15 


Washer 


2 






16 


Tempostat control 


1 






17 


Plug 


1 






18 


Steering column switch 


1 






19 


Screw 








20 


Clutch pedal switch 


1 






21 


Bolt 


1 






22 


Washer 


1 






IS 


Vacuum reservoir 








24 


Vacuum line 








25 


Check valve 








26 


Brake booster conn. 








27 


Testing connection 
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REMOVING AND INSTALLING TEMPOSTAT 
CONTROL 



REMOVING AND INSTALLING TEMPOSTAT 
SWITCH (STEERING COLUMN SWITCH) 



1. Remove tray underneath glove box. 



Removal and installation are described on page 
94 - 4 of this repair manual. 



2. Unscrew side trim panels on center console. 



3. U nscrew control mounting bolts. Remove control 
on side of passenger's footwell and pull off 
multiple pin plug. 
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REMOVING AND INSTALLING CLUTCH PEDAL SWITCH 



Note 



Note 



Cars with an automatic transmission will have bridged 
wires instead of the switch. 



Two mounting planes are provided to adjust the 
switch. The switch must have switched completely 
[contacts made) when clutch pedal is in off 
position. 



1. Unscrew mounting bolts. 



2. Pull off wire plugs. 
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REMOVING AND INSTALLING VACUUM SERVO 




3. Pull vent tube underneath the vacuum servo out 
of the grommet. Turn vacuum servo so that 
connections face forward and pull off lines. 



6. Compress catches on adjusting screw and push 
out of holder. 




27-8 



Removing and Installing Vacuum Servo 
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2. Unscrew cap. Compress clip, push in and 




3. Press clip out of cap and take cap off of cable. 




the cable be tight when the engine is stopped 
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TROUBLESHOOTING AUTOMATIC CRUISE CONTROL 
(TEMPOSTAT) 



hirst check the following points when the automatic 
cruise control malfunctions. 



1. Check fuse no. 10 (no. 7 beginning with 1981 
models). 

This fuse is also for the stop lights. 



2. Connect manual vacuum pump on vacuum system 
and check for leaks. 




3. Visually inspect vacuum hoses for bends or 
twisting. 




4. Check that electric connection on vacuum servo 
fits tight. 

5. Check function of microswitch on clutch pedal. 
Switch must have switched fully, i. e. contact 
made, when clutch pedal is in off position 
{switching heard when operating clutch). 



If no defect is found while checking all of these 
points, remove the control and continue trouble- 
shooting on the multiple pin plug. 
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CHECKING VACUUM SERVO 




watch the throttle while operating the switch. 

3. Turn on ignition and press push button switch with 

engine stopped. The vacuum servo should move the 

throttle uniformly to full load position. 
This requires vacuum. 



Note 

To avoid damaging the female plugs in the multiple pin 
plug, suitable plugs or the wires described below must 
be used. 



Remove insulation on wires with an insulating 
diameter of approx. 2 mm, bend back separate wires 
ail around and wrap insulating tape around ends of 
wires. 



Printed in Germany - VI, 1982 



Troubleshooting Automatic Cruise Control (Tempostat) 



27 -11 



27 

Starter, Power Su 



pply, Tempostat 



9 2 3 



CHECKING MULTIPLE PIN PLUG OF CONTROL WITH A VOLTMETER OR TEST LAMP 



1. Turn on ignition. 

Connect tester between terminals 5 and 12 
(ground). 




4. Connect tester between terminals 9 and 12. 
Display = 0 volt. 

Push lever on tempostat switch forward (set). 
Display - battery voltage. 

5. Connect tester between terminals 10 and 12. 
Display = 0 volt. 

Push down lever on tempostat switch (repeat). 
Display = battery voltage. 



There should be battery voltage at terminal 5. 



2. Connect tester between terminals 6 and 12. 
There should be battery voltage when operating 
the brake. 



3. Connect tester between terminals 8 and 1 2. 
Display = battery voltage. 
Pull back lever on tempostat switch (cancel). 
Display = 0 volt. 



27 - 12 



Checking Multiple Pir Plug of Control with Voltmeter or Test Lamp 
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CHECKING MULTIPLE PIN PLUG OF CONTROL WITH AN OHMMETER AND 
IGNITION TURNED OFF 



1. Check ground on plug. 

Display between terminal 12 and car ground should 
be 0 ohm. 



2. Connect ohmmeter between terminals 3 and 7. 
Display = approx. 14 ohms (resistance value of 
vacuum servo). 

Display should move to infinite ohms 
(switch interrupted). 



3. Connect ohmmeter between terminals 11 and 12 
(speed sensor). 

Push car slowly or turn one rear wheel and hold 
the other rear wheel. Display of meter should 
alternate between 0 and infinite ohms. 



Replace the control, if no defects are found in the 
tests. 
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REMOVING AND INSTALLING STARTER 6. Remove mounting bolts. 

1. Disconnect battery. 

2. Disconnect all cables to starter. 

3. Detach stabilizer. 




4. Remove clip from clutch-hose 
bracket. 




5. Unbolt clutch actuating cylinder. 
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ELECTRICALLY CONTROLLED TEMPOSTAT, REMOVING AND INSTALLING TEMPOSTAT 

'88 MODELS ONWARD CONTROL UNIT 



As of model year '88, the 928 1. Detach right-hand side panel 

models are fitted with an from center console, 

electrically controlled tempostat. 



2. Remove mounting bolt. 




3. Remove control unit. 



4. Disconnect plug. 



Printed in Germany-XIX,1987 



Removing and Installing 
Tempostat Control Unit 



27 - 17 



Starter, Power Supply, Tempostat 



928 



REMOVING AND INSTALLING STEERING 
COLUMN SWITCH 

Removal and installation are 
described on page 94 - 4 of the 
Repair Manual . 



REMOVING AND INSTALLING ACTUATOR 



1. Remove front left-hand wheel -arch 
inner panel . 

2. Open multi-pin plug holder and 
disconnect plug. 




3. Disengage cable. 

4. Press retainers together and push 
Bowden cable up out of holder. 

5. Remove footrest in driver's side 
f ootwel 1 . 

6. Remove carpet and insulator from 
wheel-arch sidewall far enough to 
gain access to 3 mounting nuts. 




27 - 18 Removing and Installing 

Steering Column Switch, Actuator 
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/.Remove mounting nuts. 

8. Remove actuator complete with 
holder. 

9. Unscrew attachment bolts. 




REMOVING AND INSTALLING BOWDEN 
CABLE 

1. Remove front left-hand wheel -arch 
inner panel . 



2. Disengage cable. 




3. Press retainers together and push 
Bowden cable up out of holder. 



4. Disengage Bowden cable from 
reversing lever. 
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5. Press retainers of setscrew 
together and push back out of 
holder. 



2. Turn setscrew to adjust Bowden 
cable so that there is play of 
1 - 2 mrr at reversing lever. 



6. Push Bowden cable and rubber 
grommet through wheel-arch wall 

Note: 



When installing the Bowden cable, 
check to ensure that it is routed 
free of kinks. 



Adjusting Bowden Cable 



l.Turn adjusting lever on actuator 
clockwise as far as it will go. 





REMOVING AND INSTALLING CLUTCH 
PEDAL SWITCH 



See page 27-7. 
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TROUBLESHOOTING, TEMPOSTAT 

If faults arise in the automatic 
speed control system, begin by 
checking the following points. 



1. Check cable for damage and 
maladjustment. 



2. Fuse no. 4 on the central 
electrics unit. 



3. Operation of stoplights. 



4. Operation of clutch pedal switch. 
In its normal position, the 
switch must be closed. A jumper 
must be installed in place of the 
clutch pedal switch in cars with 
automatic transmission. 



If these checks do not reveal any 
fault, continue by testing the 
multi-pin plug of the control unit. 



TEMPOSTAT CONTROL UNIT PIN 
ASSIGNMENT 

1 - Ter.X 

2 - Not occupied 

3 - Switch "off" 

4 - Switch "set/accelerate" 

5 - Clutch actuator 

6 - Switch "resume" 

7 - Actuator, engine plus 

8 - Stoplight/clutch actuator 

9 - Clutch, potentiometer plus 

10 - Actuator, engine minus 

11 - Engine-speed signal 

12 - Ter.31/actuator potentiometer 

minus 

13 - Actuator potentiometer 

si iding contact 

14 - Clutch pedal switch, jumper to 

ter.31 if car has automatic 
transmission 
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TESTING MULTI-PIN PLUG OF TEMPOSTAT 
CONTROL UNIT 



Note: 

Use a voltmeter or ohmmeter to 
carry out tests on disconnected 
plug receptacle. 




1. Turn ignition key to position X. 

2. Connect voltmeter to ter.l (plus) 
and ter.12 (minus) . 

Reading: battery voltage 



5. Connect voltmeter to ter.6 and 
ter.12 

Reading: 0 volts 

Press operating switch toward 

"resume" . 

Reading: battery voltage 



6. Connect voltmeter to ter.8 and 
ter.12 

Reading: 0 volts 
Press brake pedal . 
Reading: battery voltage 



7. Connect voltmeter to ter.l and 
ter.14 

Reading: battery voltage 
Press clutch. 
Reading: 0 volts 

8. Connect ohmmeter to ter.ll and 
ter.12 

Push car slowly. 
The reading on the gage must 
alternate between 0 ohm and 
*> ohm. 



3. Connect voltneter to ter.3 and 
ter.12 

Reading: battery voltage 
Push operating switch toward 
"off". 

Reading: 0 volts 



4. Connect voltmeter to ter.4 and 
ter.12 

Reading: 0 volts 

Press operating switch toward 

"set/ accelerate" . 

Reading: battery voltage 



9. Connect ohmmeter to ter.5 and 
ter.8 

Reading: approx. 30 - 40 ohm 

10. Connect ohmmeter to ter.7 and 
ter.10 

Reading: approx 2-6 ohm 

11. Connect ohmmeter to ter.9 and 
ter.12 

Reading: 2-4 kohm 

12. Connect ohmmeter to ter.12 and 
ter.13 

Reading: 2-4 kohm 



27 - 22 Testing Multi-Pin Plug of 
Tempostat Control Unit 
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Note: 

If the readings stated in steps 9 
through 12 are not reached, test 
the actuator half of the plug in 
the same way. 



13. Connect ohmmeter to ter.l and 
ter.7 

Reading: 2-6 ohm 



14. Connect ohmmeter to ter.5 and 
ter.6 

Reading; 30 - 40 ohm 



15. Connect ohmmeter to ter.2 and 
ter.4 

Reading: 2-4 kohm 



16. Connect ohmmeter to ter.2 and 
ter.3 

Reading: 2-4 kohm 



If these tests do not reveal a 
fault, replace the control unit. 
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Alternator, removing and installing 
as from Model 85 

Removing 

1. Disconnect the battery ground connection 
behind the tool panel. 

2. Lift the vehicle and remove the sump guard. 

3. Pull off the ventilation hose for the alter- 
nator. 



Installing 

Check and adjust the poly-rib drive tension for 
the alternator, see Page 13 - 18 b. 
Tightening torque of the fastening screws 
M 10 = 45 Nm. 



4. Undo both nuts and the alternator adjust- 
ment screw. Loosen the bracket on the con- 
sole, swivel the alternator inwards and 
remove the poly-rib drive belt. 




11571 

5. Disconnect the electrical connectors from 
the oil pressure sensor. 

6. Undo the alternator's fastening screw and 
pull out forwards. Remove the alternator 
downwards. 

7. Remove the air box and detach electrical 
connections. 



Alternator, removing and installing 
Printed in Germany - XX, 1988 
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IGNITION COMPONENTS 



Ignition Coil 



Type /Model 


Version 


Remarks 


923 


928 602 503 00 

Bosch No. 

0 221 122 001 


With two ballast resis- 
tors (0.4 and 0.6 ohms) 


Distributor 


Type/Model 


Version 


Remarks 


928 


928 602 032 01 
Bosch No. 
0 237 401 006 


Centrifugal advance and 
vacuum retard control 
See note on next page ! 


Spark Plugs 


Type/Model 


Version 


Remarks 


928 


Bosch W 145 T 30 
Beru 145/14/3 A 


0.7 + 0.1 mm plug 
gap 


i ,-ntroI Unit 


Type/Model 


Version 


Remarks 


928 


928 602 702 02 
Bosch No. 
0 227 100 008 


Transistor ignition 
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Note 

The fuel pump relay is designed to turn off the 
fuel pumps when engine reaches a speed of ap- 
pro*. 6300 rpm. This type of speed control is 
required, since ignition failure could destroy the 
catalytic converter required for emission control. 
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CAUTIONS WHEN REPAIRING ELECTRONIC IGNITION SYSTEMS 



The 928 is equipped with an electronic ignition system. The ignition output of this transistorized 
ignition coil ignition system is so high, that with the engine running there could be dangerous 
current in the system. Consequently, any work on the ignition system requires that the ignition 
be turned off or battery ground cable disconnected. Such jobs would include the following. 

1. Connecting engine testing equipment (timing light, tachometer, ignition oscilloscope etc.). 

2. Replacement of ignition system parts (spark plugs, ignition coil, distributor, ignition cables etc. ). 

If testing the ignition system or making engine adjustments requires turning on the ignition, dangerous 
voltage will be on the primary and secondary side of the entire system. Thus the danger is not only 
present at the individual parts of the ignition system (for example, distributor, ignition coil, ignition 
control unit, ignition cables etc. ), but even on the line leading from the ignition control unit to the 
tachometer, the plug connections and any testing equipment connected. 

The dangerous points arc marked with high tension arrows in the layout plan below. 
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1 - Battery 

2 - Ignition switch 

3 - Ignition control un 

4 - Ballast resistor 
E - Distributor 

6 - Ignition coil 

7 - To starter termi- 

nal 16 

8 - To tachometer 
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ADJUSTING IGNITION TIMING 



1. Run engine to operating temperature (oil 

temperature about 80 to 90° C/176 to 194° F). 



Unlike capacitor discharge ignition systems, 
testing equipment (e.g. tachometer) can be 
connected to Ignition coil terminals 1 and 15 
of transistorized ignition coil systems. 



2. Connect engine tester or timing light and 
tachometer. A positive terminal for connec- 
tion of testing equipment is located above 
ignition control unit in engine compartment. 



3. Detach both vacuum hoses at distributor. 




Timing light is connected to ignition cable 
of cylinder number 1. 




4, Adjust ignition timing to 31° before TDC at 
engine speed of 3000 rpm. Loosen and turn 
distributor to change ignition timing. 




5. Run engine at 5000 rpm, at which speed 
ignition timing must not exceed 36 . 



28-4 Adjusting Ignition Timing 
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6. Attach vacuum hoses. Ignition timing must 
be 0-4° when engine runs at idle speed 
800 - 50rpm). 




test bench, if specifications in points 5 and 6 
cannot be held. 



Note 

1. Ignition must be off when connecting tester to 
ignition coU. 

2. The dwell angle is not adjustable and does 
not need to be checked. 
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CENTRIFUGAL ADVANCE CURVE FOR DISTRIBUTOR 




500 1000 

Distributor Shaft Speed fipcd 



1500 



2000 



2500 



3000 



3500 
- ► 



28-6 Distributor Specifications 
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VACUUM RETARD CURVE FOR DISTRIBUTOR 
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REMOVING AND INSTALLING DISTRIBUTOR 



1. Set cylinder 1 at TDC. 





2. Remove distributor cap, rotor and dust cap. 
Detach vacuum hoses and wires. 



5. Adjust ignition timing. 



3. Unscrew mounting bolt and remove distributor. 



4 When installing the distributor rotor make sure 
that it faces the cylinder 1 mark on distributor 
housing. 



28-8 Removing and Installing Distributor 
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28 



1. Detach both air intake hoses. 



2. Disconnect rubber straps at air cleaner lower 
section and take out filter element. 



3. Loosen and detach vent hose, and pull out 
flame trap. 




4. Loosen and pull out air cleaner lower section 
clamping bolt in intake branch. Loosen air 
cleaner lower section bolts and remove air 
cleaner lower section to the right. 




5. Unscrew spark plugs with a standard socket. 




Installation Instructions 



1. Apply a light coat of Molykote HTP white 
paste to plug threads. 

2. Tightening torque: 25 to 30 Nm (18 to 22 ft lb) 
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REMOVING AND INSTALLING VACUU 



1. Remove distributor cap. rotor and dust cover. 
Pull off hoses from vacuum unit . 



2. Unscrew screws. 




3. Press up and remove vacuum unit. 




UNIT ON DISTRIBUTOR 



4. When installing, engage hole of pull rod in pin 
on stator of transmitter. 




This can be done more easily by turning stator 
against left stop and holding in this position. 



Note 

The soft iron teeth of the transmitter must not be 
bent, regardless of circumstances. 
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TROUBLESHOOTING ELECTRONIC IGNITION SYSTEM (BOSCH TRANSISTORIZED 
IGNITION SYSTEM) 



Testing Prerequisites: 

Battery fully charged, fuel in tank, engine or 
ambient^temperature between 0 and + 40° C/ 32 
and 104 F (temperature has considerable influ- 
ence on test values) . 

Note especially information concerning dangers 
of electronic ignition systems (see page 28 - 3). 



Starter turns, engine will not start or does not 
develop sufficient power. 



1. Connect spark gap tester to ignition coil ter- 
minal 4 and set length at 12 mm. Start engine. 

12 mm spark gap present; 



no 



yes 



go to point 7 



2. Check distributor cap, distributor rotor, igni- 
tion cables and spark plugs. 
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Resistance of ignition line including plug: 2.5 k Ohms. 




Resistance of distributor rotor: 5 k Ohms. 



Spark at spark plug? 



yes 



3. Check ignition timing. 
Timing correct? 



yes 



4. Check fuel system. 

Engine receiving sufficient fuel; 



no 



yes 



no 



repair secondary side 



adjust timing 



repair fuel system 



* 
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20 



yes 



5. Check resistors and ignition coil. 




0.4 ohm resistor: 0.35 ... 0.45 ohm 
0.6 ohm resistor; 0.55 ... 0.65 ohm 




Ignition coil primary (term. 1 and 15): 

0.33 ... 0.46 ohm 

Ignition coil secondary (term. 1 and 4): 
7 ... 12 k Ohms 



Resistances value correct? 



no 



yes 



replace resistor or ignition coil 
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928 



yes 



6. Measure voltage of ignition coil terminal 15 
against ground. 

Turn on ignition. 






Voltage at term. 15: at least 3 V at battery 
voltage of at least 11 volts (measure at same 
time) . 

Voltage correct! 



yes 



no 



go to point 11, 



Check voltage drop at wires and connections on 
ignition switch, resistors, ignition coil and con- 
trol unit, and eliminate voltage drop. 
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7, Check starting voltage. 




Disconnect line leading to starter term, 15a at 
0.4 ohm resistor and connect voltmeter. Ope- 
rate starter. Measured voltage must be same as 
battery voltage (measured at same time) . 

Starting voltage good? 



yes 



8, Measure sensor resistance including sensor line 
at disconnected ignition control unit plug bet- 
ween terminals 7 and 31 d. 



Eliminate break in supply line or contact 15a 
in starter relay. 
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Measured value between 435 and 700 ohms! 



no 



Pull off sensor lines from distributor and repeat 
test on sensor system. 

Resistance between 485 and 700 ohms? 



yes 



9. Check sensor coil with, sensor line for ground, 
between terminal 7 and ground; and terminal 
31 d and ground. 

Infinite resistance? 



yes 



Replace sensor line. 



no 



Replace distributor. 



no 



yes 



10. Check sensor system for mechanical damage. 
Visual inspection: gap between rotor and 
stator? 




Pull off sensor line from distributor and repeat 
test on sensor system. 

Infinite resistance? 



yes 



Replace sensor line. 



no 



Replace distributor. 
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Sensor system good? 



yes 



go to point 5. 



Replace distributor. 



11. Check voltage at ignition control unit plug 
terminal 15 against ground. Voltage must be 
same as battery voltage. 




Voltage correct? 



yes 



Check voltage drop in line from ignition switch 
to control unit, and eliminate voltage drop. 
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Voltage correct? 



no 



yes 



Replace control unit. 



13. Check dwell angle (short test on warm 
engine). 




Dwell angle 25 
Dwell angle 33 



..39 at 1500 - 50 rpm 
. . 40° at 5000 - 50 rpm 



Dwell angle correct? 

yes 



no 
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Perform test steps 8, 9 and 10. Replace control 
unit when sensor system is good. 



yes 



Engine must start and/or engine power must be 
adequate. If not, there is a mechanical defect. 



14. Ignition failure: 

Disconnect tachometer (12-pin plug on in- 
strument cluster, right, or plug G on central 
fuse/relay panel. 

Ignition failure eliminated? 



no 



Replace control unit. 



yes 



T 



Replace tachometer 
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IGNITION COMPONENTS - 1980 Models 



Ignition Coil 



Type/ Model 


Version 


Remarks 


928 


928 602 503 00 


With two ballast resistors 




Bosch No. 


0. 4 ohm and 0. 6 ohm 




0 221 122 001 





Distributor 



Type/Model 


Version 


Remarks 


928 


928 602 032 OS 


Centrifugal and vacuum 




Bosch No. 


advance and retard control 




0 237 405 010 








Distributor rotor without 






rev, limiter. 
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^_ Spark Plugs 



Type/ Model 


Version 


Remarks 


928 


Bosch WR8DS 


0. 7 + 0. 1 mm 




Beru RS 35 


(0.028 + 0. 004 in.) 


Control Unit 


Type/Model 


Version 


Remarks 


928 


928 602 702 02 


Transistor 




Bosch No. 


coil ignition 




A 227 010 123 





Note 

The vacuum control range of the distributor is changed from 140 - 240 mbar to 360 - 470 mbar 
beginning with 19 SI models. 

Part No. for distributor is 928. 602, 032, 04 (Bosch No, 0237 405 0 20), 
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IGNITION ADJUSTING AND TESTING VALUES 



Type 



Ignition timing 
(without vacuum) 



928 

M 28/13/14 



23 BTDC at 
3000 rpm 



Advance installed 

Retard installed 

Idle speed (rpm) 

Centrifugal advance 
(without vacuum) 



yes 
yes 

750 t 50 

8 to 10° BTDC 
at idle speed 



29 to 34° BTDC 
at 6000 rpm 



Vacuum 

advance 

(at idle speed) 

degrees of 

"advance" 

adjustment 

Speed increase 



Vacuum 
retard degrees 
of retard adjustment 
(at idle speed) 

"'reiard " 



Vacuum hose of 
conn. 2 on conn. 
1 

8 to 12° 



turned back 
below 1000 rpm 

Vacuum hose 
{connection 2) 
connected 

4 to 8° 



refer Porsche to 
their publicatior 
4592. 21(928 
Service Information) 
page 73. Ignition 
timing specs, do not 
agree! 
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ADJUSTING IGNITION TIMING - From 19 80 Models 



1. Run engine to operating temperature (oil tem- 
perature about 80 to 90° C/ 176 to 194° F). 



2. Connect engine tester. A positive terminal for 
connection of testing equipment is located in 
engine compartment. 




3. Connect timing light to ignition cable of 
cylinder 1. 




5. Adjust ignition timing to 23° before TDC 
an engine speed of 3000 RPM. 




Loosen and turn distributor to change ignition 
timing. 



6. Attach vacuum hoses again. 



4. Pull off both vacuum hoses at distributor. 
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CHECKING IGNITION TIMING -From 
Requirements: 

Ignition timing adjustment is correct. 

1. Check centrifugal advance (see table), 

2, Check vacuum unit (see table) 




Idle speed vacuum available at connection 2 can be 
used to check ignition advance. 

This requires connecting the vacuum hose from 
retard unit to the advance unit. 



1980 Models 



Vacuum connections 




1 - Advance 

2 - Retard 

Note 

After completion of tests reconnect vacuum 
hoses. 

If specified testing values can ' t be reached, re- 
move distributor for inspection on a test bench. 
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CENTRIFUGAL ADVANCE CURVE TYPE 9 28 - from 19 80 Models 



ETDC 
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VACUUM ADVANCE CURVE TYPE 928 -from 198 1 Models 
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IGNITION COMPONENTS - 1983 Models 



Ignition Coil 



Type/Model 


Version 


Remarks 


928 S 


928 602 503 00 
Bosch No. 
0 221 122 001 


With two ballast resistors 
0.4 ohm and 0.6 ohm 


Distributor 


Type/Model 


Version 


Remarks 


928 S 


928 602 032 06 

Bosch No. 
0 237 401 018 


Centrifugal and vacuum 
advance control. 
Distributor rotor without 
speed governor. 


Spark Plugs 


Type/Model 


Version 


Remarks 


928 S 


Bosch WR 8 DS 
Bern RS 35 


0.7 + 0.1 mm 
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Control Unit 



Type/Model 


Version 


Remarks 


928 


928 602 702 02 

Bosch No. 

A 227 010 123 


Transistor coil ignition 
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Ignition System 



The distributor for USA/Canada models has a vacuum unit for advance control beginning 
with 1983 models. 




IGNITION ADJUSTING AND TESTING VALUE 
BEGINNING WITH 1983 MODELS 



Ignition timing (without vacuum) 


20° BTDCat 3000 rpm 


Idle speed 


650 ± 50 rpm 


Centrifugal control 
[without vacuum) 


4 to 8° BTDC at idle speed; 
24 to 23° BTDC at 5000 rpm 


Vacuum control (at idle speed) 
"Advance" 


Produce approx. 400 mbar 
with manual vacuum pump 

13 to 17° 
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IGNITION COMPONENTS - 1983 MODELS 



Ignition Coil 



Type/Model 


Version 


Remarks 


928 S 


928 602 503 00 
Bosch No. 
0 221 122 001 


With two ballast resistors 
0.4 ohm and 0.6 ohm 


D istributor 


Type/Model 


Version 


Remarks 


928 S 


928 602 033 00 

Bosch No. 

0 237 404 013 


Centrifugal and vacuum 
advance and retard control. 
Distributor rotor with speed 
governor for 6500 — 260 rpm 


928 S USA/Japan 


928 602 032 06 

Bosch No. 

0 237 401 018 


Centrifugal and vacuum 
advance control. 
Distributor rotor without 
speed governor. 


Spark Plugs 


Type/Model 


Version 


Remarks 


928 S 


Bosch W 7 D (175 T 30) 
Beru 14 - 7 D (175/1 4/3 A) 


0.7 + 0.1 mm 


928 S USA/Japan 


Bosch WR 8 DS 
Beru RS 35 


0,7 + 0.1 mm 



* 
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Control Unit 



Type/Model 


Version 


Remarks 


923 


928 602 702 02 

Bosch Wo. 

A 227 010 123 


Transistor coil ignition 
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The distributor for USA/ Canada/ Japan models has a vacuum box for advance control beginning with 
1983 model. 




IGNITION ADJUSTING AND TESTING VALUE - USA/CAN ADA/ JAPAN 
BEGINNING WITH 1983 MODELS 



Ignition timing 
(without vacuum) 


20° BTDC at 3000 rpm 


Idle speed 


650 ± 50 rpm 


Centrifugal control 
(without vacuum) 


4 to 8° BTDC at idle speed 
24 to 28° BTDC at 5000 rpm 


Vacuum control 
(at idle speed) 

"Advance" 


Produce approx. 400 mbar 
with manual vacuum pump 

13 to 17° 
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3 



CENTRIFUGAL ADVANCE CURVE TYPE 928 S-from 1983 Models 
(USA, Canada, Japan) 
3TDC 



10° 
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EQUIPMENT TABLE — BEGINNING WITH 1984 MODELS 



Ignition Coil 



Type/Model 


Version 


Remarks 


928 S 


944 602 115 00 

Bosch No. 
0 221 118 322 


Two ignition coils 
without ballast resistors 


928 S 
USA/Japan 


928 602 503 00 

Bosch No. 
0 221 122 001 


With ballast resistors 
0.4 ohm and 0.6 ohm 


Distributor 


Type/Model 


Version 


Remarks 


928 S 


928 602 011 02 


Double distributor 

(2x4 cylinders) 

with mutual drive shaft 

Only high voltage 
distribution 


928 S 
USA/Japan 


928 602 032 07 

Bosch No. 

0 237 401 019 


Centrifugal and vacuum 
advance control 

Distributor rotor without 
speed governor 



Spark Plugs 



Type/Model 


Version 


Remarks 


928 S 


Bosch W 7 D 


0.7 + 0.1 mm plug gap 




Beru 14 - 7 DU 


0.7 mm plug gap 


928 S 


Bosch WR 8 DS 


0.7 mm plug gap 


USA/Japan 


Beru RS 35 
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Steuergerat 



i ype,Pvtoueii 


vsrsion 


Hemarks 


928 S 




LH-Jetronic control unit 


FRG, R.o.W. 


928.618.123.00 




Australia 


spare part: 




New Zealand 


928.618.123.02 




Switzerland 






Sweden 






Hong Kong 






928 S 




EZF-control unit 


FGR, R.O.W, 


928.618.124.00 






spare part: 






928.618.124.03 




Australia 


928.618.124.02 




New Zealand 


spare part: 




Switzerland 


928.618.124.04 




Sweden 






Hongkong 






928 S 




L-Jetronic control unit 


USA 


928.618.106.04 




Japan 


928.618.106.01 
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Control unit (Final stage) 



Type/Model 


Version 


Remarks 


928 S 


928.602.706.01 


Transistor ignition 






(2 pieces) 


928 S 


928.602.702.02 


Transistor ignition 


USA/Japan 







w 
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CAUTIONS WHEN REPAIRING ELECTRONIC IGNITION SYSTEMS 



Modern engines requiring more from Ignition systems and the objective of low (or no) 
maintenance have led to the application of electronic ignition systems in standard production 
some time ago. Normally the ignition output of an electronic system will be higher than that 
of a conventional system, whereby even greater ignition output is feasible. Consequently 
electronic ignition systems are in an output range, where touching current carrying parts or 
terminals on both primary and secondary sides could be dangerous. 

In conjunction with this matter we must point out to you that there must be conformance 
with pertinent legislation of your country when repairing and testing ignition systems. 

Always turn off the ignition or disconnect the battery when working on the ignition system. 
Such jobs include the following. 

- Connecting engine testing equipment (timing light, dwell angle speed tester, 
ignition oscilloscope, etc.} 

-- Replacement of ignition system parts (spark plugs, ignition coils, distributor, 
gnition cables, etc.) 

if testing the ignition system or making engine adjustments requ ires turning on the ignition, 
the mentioned dangerous voltage will be in the entire system. 

Th„s the danger is not only present at the individual parts of the ignition system (for example, 
distributor, ignition coil, control unit, ignition cables, etc.}, but even on the wire harness 
(as for example, tachometer connection, diagnosis plug), plug connections and any testing 
equipment connected. 



28 - 38 Cautions When Repairing Electronic Ignition Systems 



Printed in Germany 



9 2 



28 




- Dangerous voltage points (400 V - 25 kV) 



2. Wiring Diagram 

1 - Electronic ignition control unit 

2 - Engine temperature sensor (double NTC) 

3 — Intake air temperature sensor 

4 — Speed and reference mark sensors 

5 - Throttle switch 

6 — Power supply relay 

7 — Final stages 

8 — Distributor 

9 - ignition coils 

10 — Ignition switch 

1 1 - Battery 

A — Ground - control unit (right valve cover below blowoff switching valve) 
B — Ground — final stages (near right ignition coil — looking forward) 
C - Activation - LH-Jetronic 
D - To LH-Jetronic 
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ELECTRONIC PERFORMANCE CURVE CONTROLLED IGNITION SYSTEM 




28 - 40 Electronic Ignition System 
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28 



No. 


Description 


Qty. 


Note When: 
nernovi ng i nstamng 


Special 
Instructions 


1 

1 


riuy tut electronic 
ign. control unit 


i 






2 


Elbow hose 


1 






o 


bolt 


A 

4 






4 


Washer 


A 






c 
D 


control unit 


1 






6 


Bracket for control 
u ntts 


1 






7 


Boh. 


1 






Q 

o 


\ 1ll OCnQT 


1 






q 


mark sensor 


1 

1 






10) 
1 1 I 


Plug for speed/ 
reference rnarK 
sensor 


1 






12 


Bracket 


1 






13 


Bolt 


1 






14 


Washer 


1 






15 


TDC sensor 


1 






16 


Bolt 


1 






17 


Washer 


1 






18 


Mounting clamp 


1 






19 


Test connection 
for TDC sensor 


1 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


20 


Flywheel 


1 








21 


Cover 


1 








22 


Plug 


2 








23 


Bolt 


2 








24 


Washer 


2 








25 


Ignition control 
unit 


2 








26 


Cooling plate 


1 








27 


Plug - 

ignition cable 


10 








28 


Distributor cap 


2 








29 


Hex. head screw 


1 








30 


Washer 


1 








31 


Holder 


1 








32 


Cable holder 


1 








33 


Distributor 


1 








34 


Socket head screw 


2 








35 


Distributor rotor 


2 








36 


Dust cap 


2 








37 


Seal 


1 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


38 


Protective cap 


2 








39 


Hex. head screw 










40 


Washer 










41 


Holder, left 


1 








42 


Hex. head screw 










43 


Washer 


1 








44 


Holder, right 


1 








45 


Hexagon nut 


1 








46 


Bolt 


1 








47 


Ignition coil 


2 








48 


Spark plug connector 


8 








49 


Spark plug 


8 








50 


Hex. head screw 


5 








51 


Washer 


5 








52 1 
53} 


Holder for ignition 
cables 


5 








' 54 


Holder 


1 








55 


Holder 


1 








56 


Plug 


1 








57 


Temperature 
sensor 1 I 


1 








58 


Seal 










59 


Plug 










60 


Throttle switch 










61 


Throttle housing 
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IMPORTANT CAR INFORMATION 



Conformance with following safety measures 
is necessary to avoid damage on the electronic 
ignition system. 

1 . Never start engine without a firmly 
connected battery. 

2. Mixing up power supply connections, e. g. 
wrong connection of battery, could lead to 
destruction of the control units. 

3. Never disconnect battery while engine is 
running. 

4. Never use a boost battery charger to start 
the engine. Only use a second 12 V battery 
for outside starting help. 

5. Disconnect battery from car network 
before boost charging. 

6. Only measure resistance values after 
turning off ignition or disconnecting 
battery. 

7. Pull off both control unit plugs or make 
a firm connection between ignition coil 
term. 4 and ground with a piece of wire 
before checking the compression (dangerous 
high voltage, insulation damage on ignition 
coil, high voltage distributor, ignition 
cables, etc.). Piece of wire must be inter- 
ference suppressed with a shielding sleeve 

of at least 2 k-ohms. 



8. Never replace specified ignition coil with 
a different ignition coil. 

9. Never connect a shielded capacitor on 
ignition coil terminals 1 and 15. 

10. Ignition coil terminal 1 must not be used 
for ground connection when installing 
a burglar alarm system [ignition coil 
would be destroyed with the "ignition 
on"). 



1 1 . Never connect battery positive (+) or 
a test lamp on ignition coil terminal 1 . 

12. Never disconnect ignition lead between 
ignition coil terminal 4 and high voltage 
distributor terminal 4 while engine is 
running. 

13. To avoid destruction of the ignition 
control unit, secondary side of ignition 
system must be shielded with at least 

4 k-ohms, whereby the original distri- 
butor rotor with a 1 k-ohm shielded 
resistor must be installed (do not use a 

5 k-ohm distributor rotor even for radio 
and communication equipment 
suppression). 
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REMOVING AND INSTALLING 
ELECTRONIC IGNITION CONTROL 
UNIT 



REMOVING AND INSTALLING 
TRANSISTORIZED IGNITION CONTROL 
UNIT 



Removing 



Removing 



1. Turn off ignition. 



2. Fold back mat in passenger's footwell and 
open cover for central electric board. 



3. Disengage lock on control unit by pressing 
toward housing and pull off multiple-pin 
plug. 

Take off vacuum connection. 




4. Unscrew mounting bolts. 



1. Take off left front cover by disengaging 
locks on both sides with a screwdriver 
and taking off cover from above. 




2. Pull off multiple-pin plug on ignition 
control unit and unscrew mounting bolts. 
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Note: 

Baseplate must be coated with a heat-con- 
ducting paste prior" to installation of the 
ignition control unit. 




Use a suitable item {e. g. screwdriver, wood 
match, etc.) to apply coat of heat-con- 
ducting paste. 

Heat-conducting paste: Bosch No. 
5942 860 003. 



REMOVING AND INSTALLING SPEED/ 
REFERENCE MARK SENSOR 



Removing 



1 . Remove air cleaner. 



2. Disconnect plug. 




3. Remove screw. Pull out sensor while 
turning back and forth at same time. 




Note: 

— Sensor distance cannot be adjusted. 

The sensor distance of 0.8 mm + tolerance 
is given by design. 

— Make sure that no metal parts are sticking 
on the sensor before installing. 

— Mounting screw tightening torque = 
8 Nm (6ftib). 
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REMOVING AND INSTALLING DISTRIBUTOR 



R e m o v i n g 



1 . Set cylinder 1 at TDC. 



2. Take ignition cables out of holders. 




3. Unscrew and remove distributor caps. 



4. Unscrew distributor and pull out of 
engine block. 




3. Turn distributor rotor that it points to 
housing notches after installation. 




Installing 



N o : e 



1. Set cylinder 1 at TDC. 



2. Check seal on distributor, replacing if 
necessary. 



A basic ignition timing adjustment is not 
necessary. 

Distributor only has the task of distributing 
high voltage. 
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Dismantling and assembling distributor 

As of MY '84 

Engine Type M 28.21/22 




<C3 - 13 
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Dismantling and assembling distributor 
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No. 


Designation 


Qty. 


Note: 

Removal 


Installation 


1 


Distributor cap cyl. 1-7-6-4 


1 






2 


Distributor cap cyl. 2-5-8-3 


1 






3 


Pan head screw M 4 x 6 


2 




Must always be replaced 


4 


Distributor rotor 


2 






5 


Protective cap 


2 




Make sure it is seated 
correctly in distributor 
housing cutout 


6 


Pan head screw M 8 x 25 


1 






7 


Housing upper section 


1 






a 
o 


rial iyc vvaanci 


o 


Pi ill nff alrinn with niillfiv 


i vi uol cvwujd i t?^ji«v^?u , 

install in correct position 


9 


Pulley 


2 


Pull Off 




10 


Toothed belt * 


1 


Pull off flange washer and 
pulley prior to removal 


Do not twist, handle 
with care observe basic 
setting of distributor 
shafts 


11 


Woodruff key 


2 






12 


Housing lower section 


1 






13 


Seal 


1 




Replace 



* Toothed belt Part No. 928 602 541 00 



Dismantling and assembling distributor 
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Assembly notes 



Dismantling 




1156-28 



Pull off pulley along with flange washer, e.g. 
with two-way bearing puller CORA 
No. 47-100 

Supplier: Messrs. Albert Schrem 
Postfach 1504 
D-7928 Giengen 1 

Assembly 





I 


Am 


^t- — p 


P\ 



Set up distributor shafts in basic position. 
Fit pulley and toothed belt. 




t 



I ■ 57-28 

After assembly, the distributor rotors must 
point towards the housing notches. Set en- 
gine to cylinder no. 1 firing TDC and install 
distributor in this position. 



28 - 43b 



Dismantling and assembling distributor 
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Removing and installing TDC sender 



Removal 

1 . Remove air cleaner assembly. 

2. Undo test connection. 




3. Unscrew TDC sender and pull out of 
housing. 




Removing and installing TDC sender 
Printed in Germany - XXIX, 1992 
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TROUBLESHOOTING ELECTRONIC IGNITION SYSTEM 



TESTERS AND TOOLS 



— Engine tester with oscilloscope, for 

example: 1010/1019, Bosch Mot 300/400. 




1 - Highly flexible lead 

2 — Alligator clips (standard) 

3 - Flat male plug 2.8 (N 17.457.2) 



Two adapter test leads (made locally). 
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LOCATION OF COMPONENTS 




1 


— Pressure damper 


1 1 


— Fuel injectors, right 


2 


— Pressure regulator (two) 


12 


— Blowoff switching valve 


3 


— Fuel injectors, left 


13 


— Ignition control unit 


4 


— LH intake air sensor 


14 


— Ignition controls 


5 


— Throttle switch 


15 


- Speed/ reference mark sensor 


6 


- Auxiliary air regulator 


16 


— TDC sensor 


7 


- Control units 


17 


— Test connection — TDC sensor 




(electronic ignition/LH injection) 


18 


— Test connection — fuel 


8 


— Temperature sensor II 




pressure 


9 


— Temperature sensor 1 


19 


— Distributor 


10 


— Fuel line 







28 - 50 



Troubleshooting Electronic Ignition System 



Printed in Germany 



9 2 8 



Ignition System 



CENTRAL ELECTRIC POWER SUPPLY FOR LH FUEL INJECTION AND 
ELECTRONIC IGNITION SYSTEM 




1 = Electronic ignition relay VI I i 

(power supply for electronic ignition and LH control urits) 

2 = LH-Jetronic relay XVI 

(power supply for LH control unit and intake air sensor) 

3 = Fuel pump relay XVI I 

(power supply for fuel pump, auxiliary air regulator and fuel injectors} 

4 = Fuse no. 13 = 

fuel pump, auxiliary air regulator 

5 = Red plug X 

(power supply for electronic ignition and LH fuel injection} 



Printed in Germany - VIII, 1984 



Troubleshooting Electronic Ignition System 28-51 



9 2 8 



TESTING 
CONDTIGNS 


POSSIBLE CAUSES OF DEFECTS 


Engine in perfect mechanical 






















condition. 


c 






















o 




' 

to 
















Battery charged. 


"■I-* 
o 
S 


:>■ 

a 
a 


t= 

to 
















Starter turning. 


t= 
c 




















o 

1 "1 


i_ 






mm 

/—\ 










s 




plug ( 


o 

BL 


£ 

o 
c 




sense 


sense 


o 


E 

CD 




1 




■c 

c 


» 

c 


CD 


§ 


CD 


m 
i_ 


> 


i/5 
>- 


a 

8 


o 




ra 
-n 


3 


■6 

Lm 


c 


-t— ' 
CD 


+j 

CD 
i- 


a; 


V5 
1= 








rount 


O 
i 

+-» 
E 

° 


u 

Q, 


s 

o 


— 

E 


<D 


+-» 

2 

JZ 


initio 


ctane 


Item 




CD 


u 


CO 


—J 








_ 


O 


< 


See Test Point 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Engine does not start 


X 


X 


X 






X 




X 






Engine hard to start 


X 




X 






X 




X 






Erratic idling 












X 




X 






Poor engine pic<up 


X 




X 






X 


X 


X 






Engine misfiring 


X 


X 


X 








X 


X 




X 


High fuel consumption 








X 




X 


X 


X 






Poor engine output 


X 




X 


X 


X 


X 


X 


X 


X 




Engine hesitation 


X 


X 


X 


X 




X 


X 


X 




X 


Engine knocks when accelerating 








X 


X 






X 







X = Check with suitable tester 
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TEST POINT 1 



Checking Ground and 
Plug Connections 



Note: 

Go through test points in given sequence, 
especially if the complaint concerns no or 
poor engine running. 



1 . Ground connection between engine and 
body at bottom right. 




1.1 Ground connection of ignition control 
units next to right ignition coil. 




1.2 Output ground connection on camshaft 
housing near blowoff switching valve. 




1.3 Electronic ground connection on 
camshaft housing near cylinder 2. 
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2. Check following plug connections for 
tight fit, bent plug receptacles and 
corrosion thoroughly. 



2.1 Plug connection of electronic ignition 
control unit. To remove, push back lock 
and swing out plug. 




2.2 Plug connection on intake air sensor. 




2.3 Plug connection on throttle switch. 




2.4 Plug connection on temperature sensor II 
(engine temperature). 




2.5 Plug connection on temperature sensor I 
(intake air temperature). 
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2.6 Plug connections on fuel injectors. 



2, Turn on ignition. Measure voltage between 
terminals 25 and 12. 




a J M 3 J a -J 21 2Q T9 16 17 |Q 1> 14 



EH 



=v 



2.7 Plug connections on speed and reference 
mark sensors. 



(Only connect tester with help of test 
leads.) 




TEST POINT 2 



Power Supply for Electronic 
Ignition Control Unit 



Specification: battery voltage. 



If value deviates, measure voltage on 
connected plug X of central electric board 
between terminal 3 and ground. 




1. Turn off ignition and pul! off multiple-pin 
plug on electronic ignition control unit. 



Specification: battery voltage. 
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If battery voltage is not displayed, pull off 
relay VIII and bridge terminals 30 and 87. 



1. Turn off ignition and pull off multiple-pin 
plug on electronic ignition control unit. 



Repeat voltage test on multiple-pin plug 
terminals 25 and 1 2 of electronic ignition 
control unit. 

If there is now battery voltage, replace 
electronic ignition relay VIII. 



2. Connect positive tester lead on terminal 7 
with help of locally made test lead and 
negative tester lead on terminal 19 of 
electronic ignition plug. Turn engine with 
the starter. 



TEST POINT 3 




>2,5V 



Speed - 

Reference Mark Sensor 



1 = Speed signal 

2 = Reference mark signal 



Note: 

This test can only be made with help of an 
oscilloscope. 

Adjust workshop oscilloscope to supplier's 
instructions. 
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Sine oscillations of at least 2.5 V (speed 
signal) and oscillation with definitely higher 
amplitude (reference mark signal) must be 
displayed on the screen. 



If the amplitude of the speed signal is less 
than 2.5 V or no signal is displayed, check 
connections and test the sensor. 



Measure internal resistance of terminal 7 
against terminal 1 9 on the electronic 
ignition plug or on the speed/reference mark 
sensor plug connection. 




7 19 26 



*w Specification: 0.6 to 1.6 k-ohms. 



If necessary, 

replace speed/reference mark sensor. 



TEST POINT 4 



Pressure Sensor 
(Integrated in Electronic 
Ignition Control Unit) 

Connect adjustable ignition timing light or 
engine tester with TDC sensor system on 
engine. 




Note: 

Tester must be set to "4 cylinders". 



1 . Accelerate engine in stopped car to 
4,000 rpm. 

Ignition timing angle should be 
40 ± 3 C . 



w 
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2. Detach vacuum connection on intake 
distributor. 




This should reduce ignition timing to 
20 ±3°. 



3. If 40 ± 3 C ignition timing angle is not 
reached, supply approx. 500 mbar vacuum 
direct on control unit with help of a manual 
pump. 




If specified ignition timing is still not 
reached, replace electronic ignition control 
unit. 



If ignition timing is correct after supplying 
vacuum to the control unit, check 
vacuum hose between electronic ignition 
control unit and intake air distributor for 
leaks. 



TEST POINT 5 



Temperature Sensor I 
(Intake Air Temperature) 



1 . Check plug connection on temperature 
sensor I underneath the air cleaner housing 
for tight fit and clean contacts. 




2. Connect ohmmeter between terminals 10 
and 22 on disconnected plug of electronic 
ignition control unit. 



Specifications: 

0 = C/ 32 C F = 4.4 to 6.8 kQ, 
15 to 30 =C/59 to 86 °F = 1.4 to 3.6 kft 
40 °C/ 104 °F = 0.9 to 1.3 kP_ 



28 - 58 Troubleshooting Electronic Ignition System 



Printed in Germany 



Q 9 Q 



Ignition System 



28 



tf specified values are not reached, make 

same tests on temperature sensor itself 

and, if necessary, replace temperature sensor. 



Connect ohmmeter between terminals 23 
and 12 of disconnected electronic 
ignition control unit plug. 



Note: 

Breaks and short circuits will reduce the 
ignition timing by 3° on crankshaft. Intake 
air temperature greater than 50 °C/122 °F, 
closed full load contact and intake vacuum 
greater than 650 mbar will also reduce the 
ignition timing by 3° on crankshaft. 



Specifications: 



0 °C/ 

15 to 30°C/59 to 86 °F = 
40 °C/ 
60 °C/ 
80 °C/ 



32 °F = 4.4 to 6.8 k£2 
1.4 to 3.6 k£l 
104 °F = 0.9 to 1.3 kn 
140 °F =480 to 720 £2 
176 °F =250 to 390 Q 



If specified values are not reached, make 
same tests on temperature sensor itself. 



Note 



TEST POINT 6 



Temperature Sensor II 
(Engine Temperature) 



Two independent temperature sensors are 
located in the temperature sensor housing. 
Connect tester on only one contact of 
sensor and a second test lead on ground. 



1 . Check plug connection on temperature 
sensor 1 1 for tight fit and clean contacts. 





1 — Electronic ignition 

2 - LH fuel injection 



Temperature sensor II advances ignition 
timing for better engine pickup in partial 
load range with a cold engine. 
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TEST POINT 7 



!f switching points are not correct, make 
tests direct on throttle switch. 



Throttle Switch 



1. Idle Speed Contact: 

Turn off ignition and pull off multiple- 
pin plugs on electronic ignition and LH 
fuel injection control units. 



1,1 Connect ohmmeter on electronic ignition 
plug between terminals 4 and 1 2. 




3 18 2 



Throttle closed = 0 ohm 
Throttle opened = inf. ohms 



2 — Idle speed contact 
18 — Ground 

3 — Full load contact 



Switching over must take place already with a 
throttle gap of approx. 1°. 



Adjusting Throttle Switch 



F u 



Load Contact 



2.1 Connect ohmmeter on electronic ignition 
plug between terminals 17 and 12. 



1 . Unscrew mounting bolts on throttle 
switch. 



Throttle closed = inf. ohms 

Throttle in full load pos. = 0 ohm 



Switching point is after approx. 2/3 of 
throttie travel. 



2. Turn switch counterclockwise until inner 
stop is noticed {idle speed contact 
closed). Throttle, however, must not also 
be turned. 

Full load contact is adjusted simultaneously 
and cannot be adjusted separately. 
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2 18 3 



3. Tighten bolts. 

Throttle must have firm contact on stop 
screw. 



Checking Throttle Switch 
with Engine Running 



This should retard the ignition timing by 
approx. 10°. 



3. Connect idle speed contact terminal 2 
with ground. Engine should begin to surge, 
i. e. injection signal will be cut off above 
approx. 1250 rpm (coasting shutoff). 



1 . Pull off plug on throttle switch at idle 
speed. 

Ignition timing must be advanced by 
approx. 10 Q . 



TEST POINT 8 



Ignition System 



2. Accelerate engine to approx. 2,000 rpm. 
Connect full load contact terminal 3 and 
ground terminal 18 on plug with a piece 
of wire. 



The ignition system is divided into two 
ignition circuits. 



Left ignition circuit: cylinders 1—7—6—4 
Right ignition circuit: cylinders 2-5-8—3 



Firing order: 1-3-7-2-6-5-4-8 
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1 . Adjust secondary display on ignition 
oscilloscope. 

Connect terminals 1 and 1 5 on left or right 
ignition coil, inductive clip on left or right 
ignition coil terminal 4 and trigger clip 
on cylinder 1 for left ignition circuit and 
cylinder 2 for right ignition circuit. 



3. Check distributor rotor. 
Shielded resistance: 1 k-ohm. 
Check visually for damage and tight fit. 



4. Check spark plug connectors and lines for 
damage and traces of burning. 



Shielded resistance: 3 k-ohms. 



V r 



5. Check ignition coils. 

Primary resistance of term. 1 versus 
term. 15: 0.4 to 0.7 ohm. 
Secondary resistance of term. 1 versus 
term. 4: 5 to 8.7 k-ohms. 



Check that plugs are not missing. 



Note: 

If an error is displayed for all cylinders, 
it will be in the primary or secondary 
circuit between the ignition coil and 
distributor rotor. 

ff the error is on only one cylinder, it wil 
be after the distributor rotor. 



2. Check distributor caps for damage, dirt 
and traces of burning. 




Resistance value: 1 k-ohm. 

Holding hooks must engage firmly when 
installing. 



If plugs are missing or casting compound 
has run out, replace ignition coil and 
ignition control unit. 



Note: 

Avoid an ignition test via the spark gap by 
pulling off the spark plug connectors. 
There would be danger of destroying the 
ignition coil and control unit. 
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6. Check ignition timing at idle speed and 
with engine having operating temperature. 

Ignition timing at 700 + 50 rpm: 

10 ± 3° before TDC. 

Ignition timing can be measured with a 

timing light or engine tester with TDC 

sensor. 



For this purpose apply a booster gap 
with a 5 k-ohm sleeve-type suppressor 
on pertinent distributor terminal 4. 



8. Check control signa for ignition control 
units. 



Activation of high voltage side. 
Procedures for checking whether there is 
an ignition triggering signal from the 
electronic ignition control unit to the 
ignition control unit: 



7.1 Disconnect two-pin plug above central 
electric board. 



8.1 Pull off multiple-pin plugs on ignition 
control units. 





8.2 Connect oscilloscope with positive tester 
lead on terminal 5 and negative tester 
lead on terminal 2 of ignition control 
unit plug. 



7.2 Connect plug sections (plug pins) with a 
suitable piece of wire and turn on 
ignition. 



White line 
Green line 



left ignition circuit, 
right igniiion circuit. 



If piece of wire is touched on positive 
(term. 30, fuses 14 — 23), an ignition 
spark must be triggered on pertinent side 
of ignition line terminal 4. 




1 2 3 4 5 6 



Make test on both multiple-pin plugs. 
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8.3 Oscilloscope must display a control 
signal on each of both multiple-pin 
plugs. 

N 



L 



TEST POINT 9 



Octane Loop 

An additional single-pin plug is located on the 
bottom of the multiple-pin plug for the 
electronic ignition control unit. 




With this plug connected the ignition timing 
will be retarded approx. 3° at full load and 
high partial load. 

(Provision for adaptation to poor grade 
gasoline.) 



TEST POINT 10 



Alternator, Regulator 

Peak voltage of the alternator could cause 
engine misfiring. 

1 . Take off flat drive belt on alternator. 



2. Start engine. 

If misfiring has been eliminated, check 
alternator and regulator. 
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EQUIPMENT SURVEY -1985 (32 VALVE ENGINE} 
ENGINE TYPE M 28,43 / 44 



Ignition Coil 



Type/Model 


Version 


Remarks 


928 S 
USA 


944 602 1 1 5 00 
Bosch No. 
0221 118 322 


2 ignition coils without 
ballast resistors 


Distributor (Cap) 


Type/Model 


Version 


Remarks 


928 S 
USA 


928 602 211 01 
Bosch No. 
1 235 522 395 


Only high voltage 
distribution 



Spark Plugs 





Type/Model 


Version 


Remarks 




928 S 


WR 7 DC 


Electrode gap: 




USA 




0.7 + 0.1 mm 
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Control unit 



Type / Model 


Version 


Remarks 


928 S 
USA 


928.618.124.05 


EZF ignition 


928 S Mod. '85 
USA 

Mod, '86 


928.618.123.03 

928.618.123.04 
Spare part: 
928.618.123.04 


LH-Jetronic control unit 


Final stage control unit 


Type / Model 


Version 


Remarks 


928 S 
USA 


928.602.706.01 


Transistor ignition control unit 
(two) 
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Equipment table 

Engine type M 28.45/46 
Control units 



Type / Model 


Version 


Remarks 


928 S 
Australia 

M 298/M299 


928.618.124.06 


EZF control unit 


928.618.123-04 


LH Jetronic control unit 


Engine type M 28.41/42 
Control units 


Type / Model 


Version 


Remarks 


928 S 4 MY '87 


928.618.124.10 
928.618.124.11 


EZK control unit 
Spare part 


928.618.124.11 


928.618.123.10 


LH Jetronic control unit 


928 S4 MY '88 


928.618.124.12 
928.618.124.14 


EZK control unit 
Spare part 


928.618.124.15 


928.618.123.11 


LH Jetronic control unit 




Type / Model 


Version 


Remarks 


928 S4 as of MY '89 


928.618.124.15 


EZK control unit 


928.618.123.13 


LH Jetronic control unit 


928 S4 Mod. '91 


928.618.123.25 


LH Jetronic control unit 



Equipment table 
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REPLACING SPARK PLUGS (32 VALVE ENGINE) 

1 . Unscrew suction pump on left side of 
intake air distributor and clamp on vacuum 
hose. 




2. Unscrew spark plug with a standard 
wrench (car tool set has a special spark 
plug wrench}. 




3. Lubricate spark plug threads with a 
light coat of grease , e.g. white Molykote 
HTP Paste. 

Tightening torque: 30 Nm. 
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EIK CONTROL UNIT CODING, 
'87 MODELS ONWARD 

Only one control unit is used, 
"he appropriate characteristic can 
be called up by means of a coding 
plug on the rear of the control-unit 
holder. 




Switching diagram Type 




R.o.W. without catalytic converter 
manual transmission 



R.o.W. without catalytic converter 
automatic transmission 



O 8 O^JB 2 



R.o.W. with catalytic converter 
and USA 

manual transmission 




R.o.W. with catalytic converter 
and USA 

automatic transmission 



Australia, manual transmission 




Australia, automatic transmission 
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Coding for EZK control unit 

For Model 89 onwards 

The coding connector is fitted to the mounting 
plate for the LH and EZK control units. 



Wiring diagram 



Version 




Q7 OsOaV 



Rest of world without catalytic converter, 
manuaf transmission 



Rest of world without catalytic converter, 
automatic transmission 




Rest of world, USA with catalytic converter, 
manual transmission 



Rest of world, USA with catalytic converter, 
automatic transmission 









* J 




Fuel grade 91 RON, with catalytic converter, 
manual transmission 



Fuel grade 91 RON, with catalytic converter, 
automatic transmission 



162 - 24 

1 - resistor 150 n 
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switch (automatic transmission) 

3. Switch on ignition. 
Display: approx. 5 V 

4. Connect ohmmeter plugs to terminals 
1 and 2. 




Checking the transmission protection 

From Model 87 onwards, transmission 
number 

16 H 00 564 USA 

16 H 10 447 Rest of world 

Note 

The transmission protection switch is located 
on the left-hand side of the transmission, 
viewed from the driving seat. 




HW33 



1 . Separate the 3-pole connector in the spare- 
wheel well. 

2. Connect voltmeter sleeves to terminals 1 
and 2. 




87M7( 

Note 

The switch is checked with the engine 
running. Apply the handbrake and press the fo- 
otbrake. Observe safety regulations. 

Display in positions P and N: 
oo Ohm {switch open) 

Display in position D: 
<1 Ohm (switch closed). 

If these values are not indicated, measure at 
the switch directly, replace if necessary. 



Checking the transmission protection switch (automatic transmission) 
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Check up to transmission number: 

16 H 00 563 USA 

16 H 10 446 Rest ot world 

It is only possible to check the transmission 
protection switch in these vehicles if the 
vehicle is in motion. 

1. Separate the 3-pole connector in the spare- 
wheei well. 

2. Connect voltmeter sleeves to terminals 1 
and 2. 




87/476 



3, Switch on ingnition. 
Display: approx. 5 V 



4. Connect ohmmeter plugs to terminals 
1 and 2. 




S7WB 



The transmission protection switch must close 
while changing from first to second gear 
(Display <1 Ohm) and open when changing 
from second to third gear (Display a>Ohm). 

The transmission protection switch must also 
close when changing down from third to 
second gear and open when changing down 
from second to first gear 
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Equipment table 

As from Model 88 CLUB-SPORT-VERSION 
Engine type M 28.41 CLUB SPORT 
Control units 



Type / Model 


Version 


Remarks 


928 S 4 Ciub Sport 

as from Mod, '89 


928.618.124.13 
928.618.124.16 


EZK-control unit 
Cut-off speed 
at 6775 1/min 


928 S 4 Club Sport 

as from Mod. '89 


928.618.123.12 
928.618.123.14 


LH-Jetronic control unit 



Equipment table 

Printed in Germany - XXIX, 1992 
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Equipment Table / Type 928 GT - 928 GTS (5,4 I) 

As of MY 89 928 GT 
Motortyp M 28.47 
Steuergerate und Ziindkerzen 



Type / Model 


Version 


Remarks 


928 GT 


928.618.124.22 


EZK control unit 
cutoff speed 
6800 rpm 


928 GT 

Mod. '91 


928.618.123.14 
928.618.123.26 


LH-Jetrontc 


928 GT 


WR7DC 
WR 7 DP 


0,7 + 0,1 mm 


As of MY '92 928 GTS (5,4 i) 
Engine Type M 28.49/50 
Control units and spark plugs 


Type / Model 


Version 


Remarks 


928 GTS 


928.618.124.30 


EZK control unit 
cutoff speed 
6600 rpm 


928 GTS 


928 618 1 23 30 


Lf+Jetronic 


928 GTS 


WR 7 DTC 


3 ground electrodes 
0,8+ 0,1 mm 
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Ignition circuit temperature sensor, removing and installing 



From Model 89 

Engine type M 28. 41/42 onwards 
Removing 

1 . Remove air-filter housing complete. Unclip 
the temperature sensor connector on the cy- 
linder head and separate. 

2. Remove rear engine guard. Remove tempe- 
rature sensor with standard tool, e.g. Hazet 
4550-1. 




Installing 

1. Join connection from above and clip in. 

2. Apply a film of Molykote HTP white paste to 
the thread of the union nut 

Tightening torques: 

Union in cylinder head 20 Nm {15 ft. lb.) ' 
Union nut for temperature sensor 10 Nm 
(7.5 ft. lb.). 

Note 

Make sure that the tip of the sensor is not 
bent when removing or installing the tempera- 
ture sensor. 
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Ignition circuit temperature sensor, removing and installing 

Printed in Germany - XXtf, 1989 



28 - 7f 



928 



Ignition System 



28 



Checking the ignition circuit monitoring relay 



Note 

The ignition circuit monitoring relay is fitted to 
the mounting plate for the LH and EZK control 
units. 



6. The resistance between E1 and E2 is 

approx. 5 - 10 fl(measured at the disconnec- 
ted relay socket). 




Be/222 



Signals at the ignition circuit monitoring 
relay 

1. Terminal 31 - ground 

2. Ground must be present at terminal AL 
when the ignition is switched c*f. 

3. Battery voltage must be present at terminals 
87, 15, A1 and A2 when the ignition is swit- 
ched on. 

4. Battery voltage must be present at terminals 
61 and AL when the engine is running. 

5. A voltage value of approx. 2.7 V must 
be present at both terminals E1 and E2 
when the ignition is switched on. 



Checking the ignition circuit monitoring relay 

Printed in Germany - XXII, 1589 



28-77 




928 



Troubleshooting 



Relay output 


Effect 


Cause 


Possible test 


E1 


Injection circuit ) 
switched off 

Injection circuit i 
switched off 

Injection circuit [I 
switched off 


Short circuit to + Ub 
Short circuit to ground 

Discontinuity 


Measure voltage 
Display: Battery voltage 

Measure resistance 
to ground 
Display: 0 n 

Measure resistance 
between E1 and E2 


E2 


Injection circuit I 
switched off 

Injection circuit I 
switched off 

Injection circuit II 
switched off 


Short circuit to + Ub 
Short circuit to ground 

Discontinuity 


Measure voltage 
Display: Battery voltage. 

Measure resistance 
to ground 
Display: 0 fi 

Measure resistance 
between E1 and E2 


AL 


Fault cede 
1132 or 1232 


Short circuit to - Ue 
Shortcircuit to ground 

Discontinuity 


Measure voltage 
Display: Battery voltage 

Measure resistance 
to ground 
Display: 0 SI 

Measure resistance 
between terminal AL and 
pin 28 LH control unit 


61 


Fault code 
1132 or 1232 


Voltage at 

terminal 61 less than 3.5 } 


Measure voitage 
' Display: Battery voltage 
with engine running 



Injection circuit I switched off red LED illuminated in relay housing 



Injection circuit II switched off green LED illuminated in relay housing 
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Test point Description Page 

Precautions, Groups 24/28 ; 

Important vehicle information, Groups 24/28 2 

Testing requirements, Groups 24/28 4 

Control unit encoding £ 

LH Fuel Injection System 

Effect of faufts (cross-reference list) 9 

Fault memory 10 

Plug connections at LH control unit 10 

1 Power supply 11 

2 Idle speed contact :,1 1 

3 Full load contact 13 

4 Engine temperature sensor II...., 14 

5 Air mass sensor 15 

6 Idle speed control activation 16 

7 Oxygen regulation control, rich , 17 

8 Oxygen reguiation control, lean 18 

9 Open circuit at oxygen probe 18 

10 Fuel injection circuit shut down 19 

11 Control unit faulty 19 

12 No power supply 20 

13 Ground and plug connections.... 21 

14 Fuel pump voltage 21 

15 Engine speed signal from EZK 22 

16 Injection valves / Control 22 

17 Fuel pressure 24 

1 8 intake system leaks 25 

19 Resonance flap valve 25 

20 Fuel tank venting 26 

21 Alternator and voltage regulator 27 

22 Leads K and L 27 

23 Check Engine warning lamp , 29 
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Precautions 

The greater demands placed on ignition systems by modern engines and the desire for freedom from 
routine maintenance led some time ago to the introduction of electronic ignition systems on produc- 
tion cars. Normally speaking, the ignition power from electronic systems (of almost all makes) is 
greater than that of conventional systems, and further power increases can be expected in the future. 
This places electronic ignition systems in a power range where touching live parts or terminals (either 
the primary or secondary circuits) could lead to a fatal accident. 

In this connection you are reminded that German VDE regulations, and in particular VDE 0104 of July 
1967 (or the equivalent national regulations) must be complied with whenever work on or inspection 
of the ignition system takes place. The ignition must always be switched off (ignition or power 
source) before work on the ignition system is started. Such work includes: 

• Connecting engine testers, for example 

timing light, dwell angle/speed tester, oscilloscope etc. 

• Replacement of ignition system components, for example 
spark plugs, coils, distributors, ignition leads etc. 

The above-mentioned dangerous voltages will be present in the entire system should it be necessary 
to switch on the ignition for ignition system testing or engine adjustments. 

In other words, there is not only danger from the individual components of the ignition system (for ex- 
ample distributor, coil, control unit, wiring or associated components) but also at wiring harnesses, 
plug connections and testers. 
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Important vehicle information 

• Always turn off the ignition or disconnect the battery for resistance tests (if this is not done, the 
measuring instrument may be damaged beyond repair). 

• Always disconnect both speed sensor plugs for compression tests. (If this is not done, danger- 
ously high voltages and insulation damage at the coil, high-tension distributor and ignition leads 
could result.) 

• The specified coil (refer to order number) must not be replaced by a different coil. 

• Never connect an interference suppression capacitor to coil terminals 1 and 15. 

• Never connect coil terminal 1 to ground for the burglar alarm. This could damage the coil and the 
control unit beyond repair. 

• Never connect battery + or a test lamp to coil terminal 1 , or the control unit wili be damaged bey- 
ond repair. 

• Never disconnect the ignition lead from coil terminal 4 to high-tension distributor terminal 4 while 
the engine is running. 

• There must be no electrical flashover from coil terminal 4 to coil terminals 1 and 15, or the control 
unit could be damaged beyond repair. 

• To avoid destruction of the control unit, the secondary circuit of the ignition system must be 
suppressed with at least 4 kQ; the original distributor rotor with 1 kQ suppressor resistor must be 
installed (do not use a 5 KQ - distributor rotor even if radio and telephone interference suppres- 
sion are necessary). 

• Disconnect EZK/LH control units and ignition output stage plugs only after turning off the ignition. 

• Ffashovers or insulation breakdowns in the high-tension distributor cap area (poor isulation) could 
destroy the control unit. 

• Never disconnect the battery when the engine is running. 

• Incorrect battery polarity could damage the ignition output stage, coil and LH-EZK control unit 
beyond repair. 

• External engine starting at more than 16 V or with a rapid battery charger is forbidden. 

• Always comply with accident prevention regulations when working on the fuel system. 
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Equipment required for LH/EZK testing: 

Diagnostic tester 9288 (9268) with con- 
necting leads 

1 oscilloscope approved by Porsche 

1 digital-display multimeter, internal re- 
sistance at least 10 MQ 

1 Bosch L-Jetronic test lead, Bosch No. 
1684 463 093 (check lead for correct 
polarity at plugs). 

2 control-unit plug test leads (to be made 
up in your own workshop) with two No. 
17.457.2 tab connectors, to avoid damage 
to the contacts in the control-unit plug 
during testing. 

- 2 adapter test leads, consisting of: 4 N 
017.483.1 plug connectors with 2 leads ap- 
prox. 150 mm long, soldered. 

- 1 3-pin test lead (e.g.VWVAG 1501). 

2 control-unit plug test leads (to be made 
up in your own workshop) equipped with 
4 N 1 7.457.2 tab connectors. 

- The test leads must always be used for 
testing. 



All sensor and ignition timing signals on 
Porsche automobiles can be checked with 
the engine testers recommended by 
Porsche. 

Since each tester manufacturer issues 
different instructions for connection to the 
vehicle, these instrucitons should always 
be followed carefully to ensure correct 
tester connection. 

The following sensor signals can be 
checked with the oscilloscope: 

Engine speed sensor signal / reference 
mark signal 

ti signals 

Idle speed control activation 

- Hall sensor signal 

Ignition trigger signal to ignition output 
stage 

Fuel tank venting activation signal 
Resonance flap activation signal 
as well as: 

Reed switch signal (speedometer) 
ABS wheel sensor signals 



D 24/28 - 4 



DME Diagnosing/Troubleshooting 
Printed in Germany - XXV, 1990 



928 S4 
928 GT 



Fuel System - Electronic Control 



24/28 



Control units 

The LH and EZK control units were given diagnostic capability at the end of the 1988 model year 
(see 1988 Model information, Fuel and Ignition System - Diagnosis). 

Starting with the 1988 model year, self-diagnosis with a fault memory is integrated into the two fuel 
injection and ignition control units. This makes it possible to identify and store certain malfunctions of 
the fuel injection and ignition system and of the knock regulating system. 

To make sure that faults identified and stored in this way are not erased when the ignition is turned 
off, a permanent + signal is supplied to both control units. 

Important: 

If the control unit plugs or the battery are disconnected, the fault memory will be erased. 
Diagnostic tester: 

To call up the contents of the fault memory on 1 988 model cars a new diagnostic tester (special tool 
number 9268) was developed, it is connected to an existing plug connection on the control unit 
mounting plate. 

For diagnostic work on cars from the 1989 model year on, a 19-pin plug-in connection under the 
booster cover is connected to the new 9288 system tester or the 9268 flashing code tester (using an 
intermediate adapter lead). 

Note: 

The test point concerned is supplemented by the equivalent flashing fault code on the 9268 tester. 
Example: 

Test point 2 = idle speed contact (112) 

2nd digit display: 

"1" - fault present, or 

' 2" = no fault present. 

From tester module version 2.D on, actual engine data can be read out from the EZK/control unit with 
system tester 9288. 
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This LH/EZK diagnosis/troubleshooting plan is based on the contents of the fault memory. 

Paths not included in the self-diagnosis can be diagnosed by conventional means (test points 12-22 
on LH, 12 - 16 on EZK) 

Preconditions for troubleshooting are that the person performing the tests 

• is familiar with the location of compopnents and the functions of and technical inter-relationships 
between the systems to be tested (model information) 

• can read and evaluate Porsche wiring diagrams 

• knows the functions of electrical circuits and relays 

• can use testing equipment such as oscilloscopes, voltmeters, ohmmeters and ammeters and 
knows how to evaluate their readings. 

Important: 

A fault indication on the display (fault list in the case of the flashing code) does not always indicate 
that the component in question is defective, it can also suggest a fault in the corresponding control 
unit or the connecting leads (paths) between the component and the control unit. 

No troubleshooting involving disconnecting plugs etc. is to be performed with the engine running 
before the fault memory has been read out, or this in turn may be stored as a fault in the memory. 

Note on the 9288 system tester 

If the tester display shows 

Fault not present , this may mean: 

• Fault is no longer present at the time of testing (loose contact) 

Remedy: visual inspection of the path, erasure of the fault memory and a repeat test drive. 

• The conditions in which the fault is being tested for do not correspond to those under which the 
fault originally occurred. 

Remedy: conform with conditions displayed on the tester. 

Signal not plausible : 

The signal from the monitored component is not within the tolerance range of the specified control- 
unit value 
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In contrast to LH cars up to and including the 1986 model year, on which the injection valves, oxy- 
gen sensor and rotary actuator were activated from fuel pump relay XX, the power supply to the injec- 
tor valves, idle speed control, fuel tank venting valve, encoding element and resonance fiap switching 
valve from the 1987 model year on were supplied in addition from LH-Jetronic relay XXv, which pre- 
viously had a burn -off function only. This change was necessary to permit self-diagnosis from the 
1988 model year on. 

From the 1990 model year on, the connections to the central electrics and the installed direction of 
the control unit plugs have been altered. 

The relay designation from the 1990 model year on is shown in brackets and the wiring entry into the 
plug as a broken line. 



up to 90 



from 90 



Power supply for: 



Fuel pump reiay 



XX 



XXVI 



Fuel pump 
A-sensor 



EZK relay 



XVI 



XXII 



LH control unit 
EZK control unit 



LH-Jetronic relay 



XXV 



XXV 
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LH-Jetronic, EZK ignition system 
Control unit codes 



Circuit diagram 



o~ o 



O? C'5 03 





Version lor 

ECE, 

manual gearbox, 

no catalytic converter 

ECE, 

automatic transmission, 
no catalytic converter 

Worldwide 

automatic transmission, 
with catalytic converter 

Worldwide, 

automatic transmission, 
with catalytic converter 

Fuel grade 
91 octane (RM), with 
catalytic converter, 
manual gearbox 

Fuel grade 
91 octane (RM), with 
catalytic converter, 
automatic transmission 



1 - Resistance 150 Q 
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Test point 



CM 



to 



00 



cn 



Engine will not start 



Engine hard to start 



Irregular idling 



Poor pick-up 



Misfiring 



High fuel consumption 



Low power output 



Engine hesitation 



Poor hot starting 



Diagnosis not possible 
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X 




X 




X 


X 


X 


X 




1U 


injection circuit snui aown 


J 1 






X 


















X 


11 


Control unit faulty 


41 
























X 


12 


No power supply 




V 


35-17 
9-17 




X 


X 


X 




X 


X 




X 


X 


13 


Ground and plug connections 










X 


X 


X 




X 






X 


X 


14 


Fuel pump, voltage 




V 






















X 


15 


Engine speed signal from EZK 










X 


X 


X 




X 


X 




X 


X 


16 
17 


Injector valves / control system 










X 


X 


X 


X 


X 


X 


X 


X 


X 


Fuel pressure 










X 


X 


X 




X 


X 


X 


X 


X 


18 
19 


Intake system leaks 














X 














Resonance flap 










X 


X 








X 


X 


X 




20 


Fuel tank venting 












X 






X 






X 




21 


Alternator and voltage regulator 




V 




X 












1 








00 






Q 





V = Voltmeter Q = Ghmmeter ^ - Oscilloscope 

See inner page for plug terminal assignments on LH control unit 



Plug Connections LH 
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89 



Data code 

Pump relay XX 85 
(XXVI) 

LH-Jetronic relay XXV 85 

Display (check) 

CO poti (without CAT) 
Family curve corr. (with CAT) 

Oxygen sensor 
Load signal to EZK 9 



venting v^lvi 

Data code 
Code for oxygen family curve 

Automatic idle speed drop 

Consumption output 



Idle 



control 



Intake pipe resonance flap 

Power supply terminal 15 
EZK relay XVI 87 

(XXII) 




O 
CM 



CN 

CM 
CN 

CO 
CN 

<r 

CM 

in 

CM 

CD 
CM 

r*- 

CM 

CD 
CM 

cn 

CM 

o 
co 



CO 

CM 
CO 

co 

CO 

ro 



ro 



CM 
CO 

<r 
in 

CD 
00 

o 



CM 
CO 

<r 

lO 

M 

CD 
CD 




Speed from EZK 13 

Throttle valve switch 
Idle speed 

Throttle valve switch 
Full load 

Perm. pos. term. 30 



Electronic ground MP IX 



Ground -rom LH 2 



Voltage from LH 3 



HLM burn-off 



Voltage from XXV 87 



Diagnosis (K-lead) 
from diagn, conn. 10 

NTC II 



AC compressor 

Diagnosis (L-lead) 

Ground MP VIII 
Fuel injectors ti 



90 — 
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Fault memory, LH control unit 



Fault memory, LH control unit, 928 S4/GT 



Power supply 



Idle contact 
Open circuit 
short 



Oxygen sensor 
control - rich 



Oxygen sensor 
control - lean 



I Full load 
contact 



Oxygen sensor 
open circuit 



Engine 
temperature 
sensor 2 



_n jector 


circuit 


switched 


off 



idle 


contact 


open 


circuit 



Hot wire air 
mass sensor 
housing 



Ignition circuit 
monitoring relay 



control unit 
faulty 



Idle stabilizer 
control 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 1 
Power supply voltage 
too high / too low 
LH control unit 
Fault code 1 11 



If the power supply drops below 10 V or rises above q6 V, this is 
stored in the fault memory. 

Check voltage at regulator; check plug connection and terminals for 
firm contact and freedom from corrosion. 



Test point 2 

Idle speed contact (Q) Check by means of circuit input test with 9288 system tester, or 

Short to ground 9268 tester 

Fault code 112 Select the test step and depress the accelerator pedal. 

9288 display: Idle speed contact closed 

Idle speed contact open 
9268 display: 1332 (idle speed contact closed) 

0000 (idle speed contact open). 

No display: 

Disconnect plugs from E2K and LH control unit. 

Connect ohmmeter betweern terminals 2 and 5, using test leads. 



35 34 33 32 31 30 29 2 8 27 26 25 24 23 22 21 20 19 
18 1? 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



Display: 

Throttle valve closed < 10 Q 

Throttle valve opening angle > 1° = » Q 

The idle speed contact must open immediately. 

pen circuit: Ignition timing at idle speed approx. 20° CS (crankshaft 
rotation). 

No fuel cutoff when coasting, higher idle speed. 

Short circuit: Fuel cutoff as engine runs up, once 

after every engine start. Ignition timing approx. 10° 
retarded. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 



If the idle speed contact values are not obtained in this test, 
repeat it directly at the throttle valve switch: 

disconnect the plug from the throttle valve switch. Connect an 
ohmmeter between terminals 1 and 2 of the throttle valve switch, 
using test leads. 



Display; 

Throttle valve closed < 10 Q 

Throttle valve opening angle > 1 s = «> Q 




Idle speed contact 

(Q) 

Open circuit Test procedure same as for short to ground. 

Fault code 11 5 (From 1991 models on, fault is memorized.) 

Check that setting is correct and adjust if necessary. 

Cause may be incorrectly set throttle valve switch or accelerator 

cable, for example. 



D 24 - 12 



LH-Diagnosis/Troubleshooting 

Printed in Germany - XXV, 1990 



928 S4 
928 GT 



_ 

Fault, Fault Code Possible Causes, Elimination, Remarks 

Test point 3 

Full load contact Q Check by means of circuit input test with a 92S8 system tester or 

Fault code 1 J 3 9268 tester 

Select test step and operate the accelerator psdal. 
9288 display: Full load contact open 

Full load contact closed. 
9268 display: 1333 (full load contact open) 

0000 (full load contact closed). 

No display: 

After disconnecting the EZK and LH control unit plugs, connect the 
ohmmeter to terminals 3 and 5 by means of the test leads. 



Electronic Fuel Injection 




35 34 33 32 31 30 29 29 27 26 25 2U 23 22 21 20 19 



IB 1? 




Display: 

Throttle valve closed <x> Q 

Throttle valve after opening by 

approx. two-thirds of its travel < 10 Q 

If the full load contact values are not reached in this test, it should be 
repeated directly at the throttle valve switch: 

Disconnect plug at throttle valve switch. Connect ohmmeter between 
terminals 3 and 2 of the throttle valve switch by means of the test 
leads. 



Display: 

throttle valve closed 
Throttle valve open 

Note: 




If the full load contact failsm the control unit generates a load thre- 
shold by way of the air mass sensor. Values below thisload are the 
same as if the switch were open, values above it the same as if the 
switch were closed. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 
Test point 4 

Engine temperature Disconnect the LH control unit plug. 

sensor II Q Connect the ohrnmeterto terminals 13 and 5 or 17 of the LH control 

Fa lit r-rvHe 1 id Unit P !u 9 Usin 9 tne test leads ' 




, 35 % 33 32 31 30 29 2 8 27 26 25 1U 23 22 21 20 19 
18 17 16 15 U S3 12 11 '0 9 8 7 6 5 4321 7 



Display: resistance 



Test values at: 



0°C = 

15-3CTC = 

40°C = 

80°C - 

1 00°C = 



4.4 - 6.8 kQ 
1.4 - 3.6 kQ 
M.3 kQ 
250 - 290 Q 
100 -210 Q 



If the values are not reached, check directly at the engine tempera- 
ture sensor. Do not connect both contact tabs to the ohmmeter, but 
chect each contact tab saeparately against ground (there are 2 inde- 
pendent temperature sensors). 




1 - EZK 

2 - LH 

Note: temperature sensor II supplies the cylinder head temperature 
to the control unit. It is responsible for mixture enrichment during 
cold starts and when the engine is warming up. 



D 24 - 14 



LH-Diagnosis/Troubleshooting 
Printed in Germany - XXV, 1 990 



928 S4 
928 GT 



Electronic Fuel Injection 
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Possible Causes, Elimination, Remarks 



Break (™ Q): 



The LH control unit reverts to a fixed, 



previously stored program. !f the engine 
is warm, there is no mixture enrichment. 
If the engine is cold, however, this causes 
starting problems (since there is no 



cold -start enrichment). 



Short circuit (0 Q): 



When the engine is cold it does not 
respond to the throttle being opened; 
the mixture is too weak and the engine 
stails.No effect at regular operating 
temperature. 



Test point 5 
Air mass sensor 

Fault code 1 21 



a) Power supply (V) 

Disconnect the plug at the air mass sensor and connect the voltme- 
ter to plug terminals 2 and 4 using the test leads. 



Use the test leads to connect terminals 17 and 21 on the LH control 
unit plug after it has been disconnected. 
Display: battery voltage 

No display: 

Remove LH relay XXV and bridge terminals 87 and 30 at the relay 
base. Display on voltmeter connected to air mass sensor plug: 
battery voltage. 

If there is a battery voltage display, check the LH relay and its activa- 
tion. 

If there is no display, check leads and plug connections according to 
wiring diagram. 

b) Checking resistance of hot wire circuit at the 
air mass sensor (Q) 

Disconnect the plug connection at the air mass sensor. Connect ter- 
minals 3 and 5 at the air mass sensor with the ohmmeter. 
Display: 3.6 - 4.1 £2 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



c) Checking the hot wire signal (V) 

Connect the plug to the air mass sensor. Take out LH relay XXV ent- 
fernen and bridge terminals 87 and 30 at the base of the relay. Con- 
nect terminals 6 and 7 at the LH control unit plug with a voltmeter. 
Display: = 1.6 V 

Blow on the hot wire in the air mass sensor and watch the voltmeter. 
The voltage reading must change. (= 1.6 - 5 V) 

d) Checking the hot wire burn-off circuit (visual check) 

Run the engine with the air mass sensor installed and connected. 
When an engine temperature of > 60°C is reached, raise engine 
speed above 2000 min ' 1 

and then stiop the engine by switching off the ignition. After a delay 
of approx. 4 seconds, the hot wire must glow for approx. 1 s (burn- 
off function). 

e) Emergency operating program 

The emergency operating program stored in the LH control unit is ac- 
tivated if the air mass sensor fails, so that the car can be driven to 
the nearest authorized repair shop. 

With engine warm and at engine speeds < 2000 min ' 1 = 3.5 ms ti 
With engine warm and at engine speeds > 2000 min " 1 = 6.3 ms ti 

(ti = injection time) 



If no pulse is audible, check: 
Power supply 

Connect voltmeter to terminal 2 of disconnected idle 
speed actuator plug and ground with the test leads. 
Switch on the ignition. 
Display: battery voltage. 
No display: 



Test point 6 

Idle speed control (V) 

Fault code 1 22 



Call up actuator activation menu point 



Check power supply according to wiring diagram. 
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Fault, Fault Code Possible Causes, Elimina tion, Remarks 

Checking the control signal 

Insert 2-pin DME test lead (Bosch No. 1 684 463 093) between rotary 
actuator and plug connection. 

Connect engine tester as stated in manufacturer's instructions, and 
adjust. 

Make sure that there is no contact between the lead connectinos and 
ground on the vehicle (risk of short circuit). 

With the engine running, the following display must be seen: 




Frequency approx. 100 Hz. 

If there is no audible pulse in spite of the power supply and the sig- 
nal being present, renew the idle speed control. 



Test point 7 

Oxygen regulation Mixture preparation problems are preventing the oxygen regulator 

Control (rich) from operating within its control range. It therefore moves back to its 

Fault code 123 stop " 

Test 1 : With the engine running and a CO tester connected, 

note the CO content {between 0.4-1.2 %} 

Too lean: check intake system (test point 19) 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 8 
Oxygen regulator 



Mixture preparation problems are preventing the oxygen regulator 
from operating within its control range. It therefore moves back to its 
stop. 



Control (lean) 

Fault code 1 24 



Test 1: With the engine running and a CO tester connected, 

note the CO content (between 0.4-1.2 %) 



Too rich: Check fuel pressure (test point 17) 
Check injector valves for leaks 



Test point 9 
Oxygen sensor 
Open circurt 



a) Checking sensor signal (V) 



Disconnect the oxygen sensor plug close to the central electrics. 
Connect voltmeter at the sensor end to the single plug pin and 
ground. 



Test connection 

1 = Sensor voltage 
2. 3 = Sensor heating 

Start the engine and warm it up so that the oxygen sensor can reach 
its regular operating temperature. When the mixture is richened (for 
example when the accelerator pedal is pressed down), the voltage 
signal displayed must go up. 

Display on voltmeter: 0. 1 - 1 V 
b) Checking the control unit 

Raise engine to operating temperature. Connect the exhaust tester to 
the exhaust test tube. Disconnect the oxygen sensor and connect 
the plug sleeve to ground on the control-unit side. Watch the exhaust 
tester: 
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The CO content must go up. 

Important: Continue this test only until a change is noted 
in the CO content at the CO tester. 

If the control unit does not process the ground signal, check its 
coding (see testing plan page D24/28-8) before replacing it. 



Test point 10 
Injection circuit 
shut down 

Fault code 1 31 



The ignition circuit monitoring relay is mounted on the retaining plate 
for the LH and EZK control units. 

If an ignition circuit fails, the power supply to the injector valves is in- 
terrupted. 

At the same time one of the two colored LEDs integrated into the 
reiay lights up. 

Injection circuit I shut down - red LED lights up. 

Injection circuit i shut down - green LED lights up. 

Fo troubleshooting, see 928 Repair Manual volume l-A, pages 28-77 



Test point 11 
Defective control unit 

Fault code 1 41 



Renew control unit 
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Test point 12 
No power supply 
to LH control unit (V) 

a) Permanent positive 
supply (B+) 

Connect voltmeter to 
terminals 17 and 4 of LH 
control unit plug with a test 
lead. 

Display: battery voltage 

Checking current path 
according to wiring 
diagram. 



b) Power supply through 
LH relay XXV 

At the LH control unit, 
connect a voltmeter to 
terminals 17 and 9, and run 
to terminal 21 (ground on 
body) using test leads. The 
LH relay must be energized. 
Display: battery voltage 

No display: 

Check relay Relais XXV and 
current path according to 
wiring diagram. 
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Test point 13: Ground connections / 
Plug connections 

Ground connections 

• Engine ground, between engine and right 
side of body 

under engine. 

• Ground for ignition output stages above 
the right ignition coil. 

• Ground for control units under the fuel 
pressure regulator and the fuel pressure va- 
porizer. 

Are the ground connections tight and free from 
corrosion? 

Loosen the ground points, clean them and 
tighten.them again as specified. 

Note: 

Never start the engine when the body-en- 
gine ground lead is not connected. 
This will destroy the control unit immedi- 
ately. 



• At the air mass sensor, a 6-pin plug (only 5 
contacts are occupied in the piug housing), 

• At temperature sensor, II a 2-pin plug. 

• At the engine speed reference mark sen- 
sor, a 3-pin plug (behind the air mass sen- 
sor). 

• At each of the 8 injector valves a 2-pin 
plug (first remove the ring pipe cover). 

• Knock sensor plug connections. Front sen- 
sor: plug connection at the front left, below 
the fuel ring pipe. 

• Rear sensor: plug connection above the 
right fuel ring pipe at the rear. 

• Hall sensor plug connection. Behind the 
housing for the camshaft drive gear, cyl- 
inder bank 1-4. 

• Plug connection for solenoid valve to 
operate resonance flap (at toothed belt 
cover for cylinder bank 5-8). 



Plug connections 

Are all plug connections correctly wired up 
and not loose or corroded? Separate the plug 
connections. Neither the pirs nor the sleeves 
of the plug connections must be bent or cor- 
roded. 

• At the central electrics, the relays for the 
fuel pump, E2K and LH and 

plug W. 

• At the EZK and LH control units, the 35-pin 
plug in each case. 

• Plug connection for activating the ignition 
output stages (green/white lead). Above 
the central electrics 



• Plug connection, fuel tank venting solenoid 
(at toothed belt cover for cylinder bank 1- 
4, below the water hose). 

• Plug connections for the output stages (on 
the cover, left cross-wall). 

Test point 14: Fuel pump voltage (V) 

Fuel pump relay XX (XXVI) is activated by the 
LH control unit against ground. To check fuel 
pump activation, connect terminals 200 and 17 
at the LH control unit plug with the test leads 
and sv/itch on the ignition. The relay will be 
energized and the pump will run. 
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If the pump does not run: 
Check fuse No. 42 (38). If the fuse is in good 
working order, remove the fuel pump relay and 
connect terminals 87 and 30 at the base of the 
relay. The fuel pump must then run. 

If the pump runs, check the relay or activation 
circuit. If the pump does not run, examine the 
pipes and connections leading to the pump 
and the pump itself. 




Test point 16: Injector valves 
Control system (V/Q) 

If the engine can be run, pull off the injector 
valve plugs one after the other. If the injector 
valve is in good working order and combustion 
in that cylinder is correct, engine speed will fall. 
If the engine cannot be run, check: 
a) Power supply 

Pull off injection valve plug (to do this, first re- 
move the 

cover over the ring pipe). Remove LH relay 
XXV and bridge terminals 87 and 30 at the 
relay base. Connect voltmeter to the valve plug 
contacts and ground, using the test leads. 
Display: battery voltage 
If no battery voltage is displayed, check the 
current flow path according to the wiring dia- 
gram. 



b)Check injection valve coil resistances 



Test point 15: Engine speed signal 
from EZK 

important: the EZK control unit plug must be 
attached and the LH control unit plug 
detached. 



Pull off the valve plugs. Use an ohmmeter at 
the injection valve connection contacts to 
measure the coil resistance. 

Test value: approx. 16 Q 



At the LH control unit plug, connect terminals 
17 and 1 with the engine tester I 
the test leads. 



Adjust the oscilloscope as stated by its manu- 
facturer. Start the engine with the starter 
mctor. A control signal must be visible on the 
oscilloscope. 
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c) Injection output stage 

Adjust the oscilloscope in accordance with the 
manufacturer's instructions. Connect a Bosch 
test lead (1 684 463 093) between one injec- 
tion valve and plug. Connect the tester lead to 
the test lead in accordance with the manufac- 
turer's instructions. 

important: 

Tester leads must not have any contact with 
ground. 

Start the engine. If the injection output stage is 
working correctly and the tester connections 
are correct, the following displays must appear: 

Starter speed 







I 




ti 





Note 

If the engine does not start or if idle speed 
drops, interchange the tester connections at 
the test lead and check the tester setting. 
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Test point 17: Fuel pressure 



If there are hot starting problems: 



The fuel collection pipe has a test connection 
at the front right. Unscrew the cap nut of the 
test connection. 

Warning: the ball seal inside could fall out. 

Connect a P 378 or VW 1318 pressure gauge 
to the test connection. Start the engine and 
rjn at idle speed with vacuum at the pressure 
regulator. 

Test pressure 3.3 ± 0.2 bar 



Check with the engine stopped and the fuel 
pump running, without vacuum at the pressure 
regulator (to do this, remove the relay and 
bridge terminals 87 and 30): 

Test pressure 3.8 ± 0.2 bar 

- Switch off the fuel pump. Read off the pres- 
sure value at the test pressure gauge (nomi- 
nal value 3.8 ± 0.2 bar). 

- Maximum permissible pressure drop with 
engine warm: 0.5 bar in 30 minutes. 



- If pressure drops below the specified value, 
proceed as follows: 



Build up pressure again by switching the fuel pump on briefly. Remove the return pipe at the pres- 
sure regulator )the fuei pump must not be switched on). 



No fuel escaping from the pressure 
regulator connection 



Fuel escaping from the pressure regulator 
connection 



Reconnect return hose- 



Build up pressure again 



Disconnect rubber pressure hose 
(tank to pump) in front of the fuel 
pump 



Pressure drop 
not okay 



Pressure drop 

okay 



Fault in fuel 

injectors 

(leakage) 



Replace fuel 
j pump holding 

VBiVC 



Check fuel 
injectors. 
Replace 
leaking fuel 
injectors. 



Repeat leak test 

■ r 

End 



Replace pressure regulator 
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Test point 18: Intake system leaks 

Check all connections after the air mass sen- 
sor for tightness and freedom from leaks. 

Attach special tool 9264/1 to the air mass sen- 
sor with M 4 x 45 mm bolts and build up a 
pressure of 0.3 bar. If there are any leaks, pres- 
sure will drop in the intake system or air will be 
heard escaping.. 




551-24 

Note 

On cars with oxygen regulator, flashing fault 
code 1_23 (oxygen regulator at rich stop) ap- 
pears if there are severe leaks in the intake sys- 
tem (for example the intake pipe gasket). 

Test point 19: Resonance flap 

In certain engine speed ranges and at not less 
than one-third of full engine load, the reso- 
nance flap in the intake system is opened by 
vacuum. It is also opened whenever the engine 
is started (provided that vacuum is present in 
the reservoir). 



a) Checking function of flap 

Remove the resonance flap shaft cover (rubber 
cover) attached above the intake pipe cluster. 
Using a felt marker or similar, mark a central 
line on the surface of the flap shaft (this makes 
it easier to detect opening movement). 

Start the engine; the flap will open and close 
again as the engine is started. 

When the engine is running, depress the accel- 
erator pedal to the full throttle position sud- 
denly: the flap will open and close. 
(However, this does not happen unless the en- 
gine is running at more than 3500 rpm and at 
not less than one-third of its full load.) 

b) Checking operation of resonance flap 
without running the engine: vacuum side 

Detach the vacuum supply pipe from the 
vacuum reservoir at the solenoid valve. Check 
vacuum with a vacuum tester 
= 0.6 bar. 

After this, build up a vacuum of approx. 0.4 
bar at the pipe to the diaphragm valve (below 
the intake air pipe cluster - the resonance 
flap will open. 

If the flap does not open: 

check diaphragm valve and supply pipe. 

c} Power supply (V) 

Use the test leads to bridge terminals 17 and 
21 at the LH control unit plug. Use other test 
leads to connect terminal 34 of the control unit 
plug to ground = the resonance flap will 
open. 
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If the flap does not open: 
At the LH control unit plug, connect terminals 
17 and 21 with the test leads. Separate the 
plug connection at the solenoid valve. Connect 
voltmeter to plug socket (2) and ground. 
Display: battery voltage 

No display: 

Check power supply to solenoid valve by way 
of LH relay XXV according to the wiring dia- 
gram. Check that there is no break in the cir- 
cuit from LH control unit terminal 34 to the 
solenoid. 

d) Checking the control signal with the 
oscilloscope 

Attach the LH control unit plug. Disconnect the 
plug at the so!eno:d valve. Connect the engine 
tester with the test leads to the sleeve side of 
the solenoid valve plug in accordance with the 
manufacturer's instructions, and adjust (bei 
Bosch MOT 300/400, but select screen range 
of 20 V). While starting the engine and if the 
throttle is opened suddenly when it is running, 
the following picture must be visible on the 
tester: 



t 



Test point 20: Fuel tank venting (V) 

When the engine is at regular operating 
temperature and the throttle valve is opened 
(idle speed contact), the solenoid valve is acti- 
vated by the LH control unit with an intermit- 
tent signal to ground. The greater the airflow at 
the air mass sensor, the longer the solenoid 
valve remains open. 

a) Checking solenoid valve activation 

Connect terminals 17 and 21 with test leads at 
the LH control unit plug. Use another test lead 
to connect terminal 27 to ground (on body): 
the solenoid valve is energized. 

If the valve does not open: 
Check power supply and continuity of circuit 
from terminal 27 to solenoid valve according to 
the wiring diagram. 

b) Checking power supply (V) 

At the control unit plug, connect terminals 17 
and 21 with the test leads. Disconnect the sole- 
noid valve plug and connect the voltmeter be- 
tween the plug connection and ground with 
the aid of test leads. 
Display: battery voltage 

No display: 

Check power supply through LH relay accord- 
ing to wiring diagram. 



35 34 33 32 31 30 29 28 27 26 25 24 23 22 j 20 19 j ~\ 

-" \ 18 17 16 :5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ^ 
i 
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c) Checking control signal with 
oscilloscope 

Connect DME test lead (Bosch No. 1 684 463 
093) between solenoid valve and plug connec- 
tion. Connect the engine tester in accordance 
with the manufacturer's instructions and adjust 
it. 

Start the engine and open the throttle slightly 
(the idle speed contact must open, engine 
temperature must be > 60°C). The following 
display is then obtained: 

Fuel tank venting 




J 



As airflow increases, the signal broadens. 

Test point 21: Alternator, regulator 

Engine misfiring may be caused by alternator 
voitage peaks. 

Remove the drive belt from the alternator and 
start the engine. 

If this eliminates the fault, check the alternator 
and regulator. 



Test point 22: Leads K and L 

The diagnostic connectino between the LH 
control unit and the diagnosis testers is by way 
of the two leads K and L. If no diagnosis is 
possible, the following tests must be carried 
out: 

1. Continuity test (refer to wiring diagram) 

Lead L : Pin 7 (19-pole diagnostic socket 
-Pin 16 (LH plug) 

Lead K : Pin 8 (19-pole diagnostic socket 

- Pin 12 (LH plug) 

2. Ground short test (refer to wiring diagram) 

Lead L : With the ignition switched on, the volt- 
age at Pin 7 (19-pole diagnostic socket) must 
be > 8 V betragen. 

Lead K : With the ignition switched on, the volt- 
age at Pin 8 (19-pole diagnostic socket) must 
be > 8 V betragen. 

Possible fault causes: 

- Ground short or break in wiring or at plug 
connections. 

- Faulty control unit connected to these leads 
(this may be any control unit with diagnos- 
tic capability and must not necessarily be 
the LH control unit). 

Checking: disconnect plugs in succession at 
the control units with diagnostic capability until 
the voltage > 8 V. Renew the control unit 
which is causing the fault. 

- Tester faulty. 

- No power supply at the diagnostic plug. 



- No ground at the diagnostic plug. 
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Notes on idle speed and CO testing at idle 
speed: 

a) idle speed 

The 928 S4 is equipped with an adaptive idle- 
speed cylinder filling control. This makes it un- 
necessary to adjust the idle speed of any ver- 
sion. On cars with adaptive idle-speed cylinder 
filling control, system adaptation must only be 
carried out after disconnecting the LH control 
unit from thepermanent positive supply and 
after each inspection. 

idle speed control value with engine at regular 
operating temperature: GT 775 ± 25/min 
S4 675 ± 25/min 

b) Idle speed CO value on cars without cata- 
lytic converter 

The CO level is stilt adjusted at the CO adjust- 
ing screw on the potentiometer. The following 
preconditions must be observed: 

Engine at regular operating temperature 

- Engine in good working order mechanically 
and ignition system OK 

- All electrical consumers switched off 

- Exhaust emission tester at operating 
temperature, calibrated and correctly ad- 
justed. 
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Check-Engine Lamp 
(Malfunction Indicator Light M.I.L) 

As from model year '91, Calrfornian legislation prescribes a warning lamp which lights up if a part rel< 
vant to the exhaust gas fails. 

As a function check of the warning lamp, it lights up when the ignition is switched on and goes out 
once the engine is running when this is started without depressing the accelerator. 

The warning lamp has a flashing code to indicate a defective fault path. 

To trigger off the flashing code, fully depress the accelerator pedal with the engine off and the igni- 
tion on for 3 seconds untit the Malfunction Indicator Lamp flashes. Then remove foot from accelerate 

If no fault is recorded, i.e. no warning came from the indicator light, there appears the flashing code 



1500 

no fault. 



• -- Lamp on O = Lamp off 

If the warning light did indicate a warning, i.e. there is a fault, there appears a flashing code, e.g. 
112 4 

-I Fault code 

Constant fault (2 with loose contact) 

DME/LH control unit 



1124 

Oxygen sensor 



The flashing code is listed in the Diagnosing/Troubleshooting plan on page D 24/28-7. 

The fault can also be read direct using System Tester 9288. After a repair the fault memory must be 

erased using the System Tester. 
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Test point Title Page 

EZK ignition system 

Effect of faults (checklist) J 

Fault memory A 

Connections to plugs, EZK control unit A 

1 Idle speed contact £ 

2 Full load contact E 

3 Engine temperature sensor !l 7 

4 Idle and full load contact 7 

5 Load signal ....7 

6 Transmission protection switch 7 

7 Knock sensor I £ 

8 Knock sensor II £ 

9 Control unit (knock sensor) £ 

1 0 Hall signal S 

11 Control unit faulty 1C 

12 Permanent power supply 1C 

13 Engine speed/reference mark transmitter , 11 

14 Ignition circuit monitoring .12 

15 Ignition system - output stages 12 

16 Leads K and L 15 
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Tester 



Fault code 2 
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Test point 



Engine will not start 



Engine hard to start 



irregular idling 



Poor pick-up 



Misfiring 



High fuel consumption 



Low power output 



Engine hesitation 



Poor hot starting 



Diagnosis not possible 
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Hall signal 


34 
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Control unit faulty 


41 






X 
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Power supply 




V 


35 -*18 
29 -* 1 8 






X 






X 
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Engine speed reference mark sensor 






23 -*6 




X 


X 


X 


X 


X 


X 


X 


X 
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Ignition circuit monitoring 
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X 


X 


X 


X 


X 


X 




15 


Ignition system output stages 








X 




















16 


Leads K and L 




Q 





V - Voltmeter Q = Ohmmeter 



s = Oscilloskope 



See inner page for plug terminal assignments on EZK control unit 
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Plug Connections EZK 



928 S4 
928 GT 



Temperature sensor NTC It 
Knock sensor 1 

Knock sensor 2 
Hall sender 0 

Speed sender + 

Speed sender shield 

Transmission protection switch 

Throttle valve switch 
Full load 

Coding input 

Coding input 

Power supply 
Term. 15 from XVI 87 
(XXII) 



Diagnosis plug term. 1 1 

Ignition puise to 
control unit 1 (left) 



Permanent positive 30 









cn 

i — ■ 


i . 


O 

CM 


i i 


cn 


I , 


CN 
CN 


1 ( 


ro 

CN 


1 , 


<r 

CN) 


1 | 


lO 

CN 


1 | 


CO 
CNl 


1 | 


r-- 

CN 


1 | 


CD 
CN 


' 1 


cn 




O 
ro 




ro 




rxj 
ro 




ro 
ro 




<T 

ro 




LO 

ro 










90-^ 



CN 

ro 
<r 

LO 

CO 

r-> 

CO 

cn 
o 

CN 

* 

ro 
<r 

lO 
CO 

CO 



Diagnosis (K-lead) 

Shielding 
Knock sensor 1 

Shielding 
Knock sensor 2 

Shielding 
Hall sender 

Hall sender + 

Speed sender — 

Diagnosis inciting lead 
(L-lead) 

Throttle valve switch 
Idle speed 

Load signal from LH 25 
Coding input 



Speed pulse to 
LH 1 

Diagnosis plug 4 

Ignition pulse to 
control unit 2 (right) 



Ground MP IX 
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Fault memory, EZK control unit 



Fault memory, EZK control unit, 928 S4/GT 



Idle contact 



Full load 
contact 



Knock sensor 2 



Control unit 
faulty 



Engine 
temperature 
sensor 2 



Hall signal 



Idle 

or full lead 
contact 



Control unit 
faulty 



Load sig. LH 
t = rm . 

25 to EZK term. 
9 



Transmission 
safety switch 



Knock sensor 1 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 1 
Idle speed contact Q 
Ground short 
Break 

Fault code 2 12 



Check with circuit input test, using 9288 
system tester or 9268 tester 
9268 tester 

Select the test step and depress the accelerator pedal. 
9288 display: Idle speed contact closed 
Idle speed contact open 

9268 display: 1332 {idle speed contact closed) 
0000 (idle speed contact open). 

If the display does not change, 

disconnect the plugs from the EZK and LH control units. 

Using test leads, connect ohmmeter between terminals 8 
and 18. 




35 34 33 32 31 30 29 28 27 25 25 24 2 3 22 21 20 19 



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 




Display: 

Throttle valve closed 
Throttle valve opening angle 



< 10 £3 

> 1° = ooQ 



If the idle speed contact values are not reached during this 
test, it must be repeated directly at the throttle valve switch: 

Pull off plug at throttle valve switch. Connect ohmmeter between ter- 
minals 2 and 3 of the throttle valve switch, using test leads. 

Display: 

Throttle valve closed < 10 Q 
Throttle valve opening angle > 1° = « Q 

Check that setting is correct and adjust if 
necessary. 

Possible cause: incorrectly adjusted throttle valve switch or accelera- 
tor cable. 
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^ O Fuel System / Electronic Control 928 GT 



Fault, Fault Code Possible Causes, Elimination., Remarks 

Test point 2 

Full load contact (Q) Check by means of circuit input test with 9288 system tester or 

Ground short 9268 tester 

Fault code 21 3 Select the test step and depress the accelerator pedal. 

9288 display: Full load contact open 

Full load contact closed. 
9268 display: 1333 (full load contact open) 

0000 (full load contact closed). 

No display: 

Disconnect the plug from the EZK and LH control unit and connect 
the ohmmeter with terminals 18 and 26, using test leads. 



^ 35 34 33 32 3) 30 29 28 27 26 25 24 23 22 21 20 19 

16 17 16 15 14 13 12 11 Z 9 8 7 6 5 4 3 2 



Display: 

Throttle valve closed m Q 

Throttle valve open < 10 Q 

If the full load contact values are not reached during this test, repeat 
the test directly at the throttle valve switch: 

Disconnect the plug at the throttle valve switch. Connect the ohmme- 
ter between terminals 1 and 2 of the throttle valve switch, using test 
leads. 

Display: 

Throttle valve closed 
Throttle valve open 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 3 
Temperature sensor II Q 

Fault code 2 14 



Disconnect the EZK control unit plug. 

At the EZK control unit plug ; connect terminals 19 and 18 with the 
ohmrneter. 



Test values at: 



15 



0 D C 
- 30°C 
40°C 
80°C 
100°C 



4.4 ■ 
1.4 ■ 

1 - 

250 
160 



6.8 kQ 
3.6 kQ 
1.3 kQ 
390 Q 
210 Q 



If these values are not reached, test at the sensor in the thermostat 
housing. However, do not connect both contact tabs with the 
ohmrneter but test each plug contact at the temperature sensor sepa- 
rately against ground (there are two independent temperature sen- ■ 
sors). 



Test point 4 
Idle or full load 
contact 

Fault code 2 15 



To identify a ground short. 

Test as stated in test point 1 or 2 (EZK test plan) 



Test point 5 
Load signal 

Fault code 2 21 



From LH control unit terminal 25 a lead runs to EZK control unit ter- 
minal 9 and transmits a signal representing actual load. 
If a fault occurs here, check the wiring and the plug contacts. If the 
load signal is not present at the EZK control unit, the ignition is re- 
tarded in the part-load operating range by up to 25° CS (full load 
mapped zone, as protective circuit). Renew the control unit if neces- 
sary. 



Test point 6 

Transmission protection 
switch 

(automatic transmission 
only) 

Fault code 2 26 



To protect the transmission shift elements, the ignition is retarded 
during transmission shifts. 

If a fault is indicated here, connect the voltmeter to the socket sleeve 
side of terminals 1 and 2 at the 3-pin plug in the trunk well. 
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Fuel System / Electronic Control 



928 S4 
928 GT 



Fault, Fault Code Possible Causes, Elimination, Remarks 



Switch on the ignition. 
Display: approx. 5 V 

Connect the ohmmeter to terminals 1 and 2 on the plug side 




Note 

The switch is checked with the engine running. Apply the handbrake 
and operate the foot brake. Comply with relevant safety regulations. 

Display in position P or N: 
co Ohm (switch open) 

Display in position D: 

< 1 Ohm (switch closed). 

If these values are not reached, measure directly at the switch or 
renew. 



Test point 7 

Knock sensor I Knock sensor I: sensor signal is not plausible. Check: 



Fault code 2 31 



- Knock sensor mounting (note tightening torque 
and type of screw) 

- Wiring and plug connections according to wiring diagram 
Reconnect the sensors to eliminate contact resistance. 

- Is any coolant or other fluid present at the knock sensors? 

Renew knock sensor 

If the knock sensor is faulty, the ignition will be retarded (safety cir- 
cuit). 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 8 

Knock sensor II 

Fault code 2 32 



Knock sensor II: sensor signal not piausible. Check: 

- Knock sensor mounting (note tightening torque 
and type of screw) 

Wiring and plug connections according to wiring diagram 
Reconnect the sensors to eliminate contact resistance. 

- Is any coolant or other fluid present at the knock sensors? 

- Renew knock sensor 

If the knock sensor is faulty, the ignition will be retarded (safety cir- 
cuit). 



Test point 9 

Control unit (knock sensor) This fault causes the ignition to be retarded by 6° 

Fault code 2 33 _ . . u 

Renew the control unit. 



Test point 10 

Hall signal To check the Hal! signal, disconnect the plug connections at cylinder 

Fault code 2 34 nead 1 ^ behind the camshaft drive gear, and insert a 3-pole adapter 

lead (VW 1501) into the signal lead. Connect oscilloscope + and - 
test leads to terminals 1 and 2 of the adapter lead. Start the engine. 

If the Hall transmitter is in good working order the following signal 
must appear on the screen: 









Voltage signal ca. 5 V 



If the EZK control unit identifies the absence of the Hall signal, the ig- 
nition is retarded. 
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Fuel System / Electronic Control 



928 S4 
928 GT 



Fault, Fault Code Possible Causes, Elimination, Remarks 

Test point 11 

Control unit taulty If this fault occurs, renew control unit 

Fault code 2 33 



Test point 12 
Permanent power 
supply 

EZK control unit (V) 



a) Permanent positive (B + ) 



Test procedure: 



If B + is not present 

the fault memory is erased 



At the control unit plug, connect the voltmeter with terminals 18 (-) 
and 35 ( + ) by means of the test leads. 

Display : battery voltage 

No display: check according to wiring diagram 

b) Power supply through EZK relay 

At the control unit plug, connect the voltmeter by means of the test 
leads to terminals 1 8 (-) and 29 ( + ). Switch on the ignition. 

Display: battery voltage 

No display: check according to wiring diagram 




35 34 33 32 31 30 29 28 21 26 25 24 23 22 21 20 19 



18 17 16 15 14 13 12 11 10 9 B 7 6 5 4 3 2 1 
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Test point 13: Engine speed / refer- 
ence mark sensor 

This test can only be performed with an oscillo- 
scope. Connect up and adjust the workshop 
oscilloscope in accordance with the manufac- 
turer's instructions. 

Using test leads, connect the positive tester 
lead to controi unit plug terminal 23, and the 
negative tester lead to control unit plug termi- 
nal 6. 



. [/ 35 34 33 32 31 30 29 2 3 27 26 25 2U 23 22 21 2CM9 

li ks:::::::::::::::^ 

\ IB 17 16 -5 14 13. 12 11 10 9 B 7 6 5 4 3 2 1 

— f 



Crank the engine with the starter motor. The 
screen must display sine waves of at least 3 V 
(engine speed impulses), and these must in- 
clude a higher amplitude peak (reference 
mark). 




If the voltage signal is too low (<3 V), dirt may 
have affected the distance between the sensor 
and the gear ring. 
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928 GT 



No display: 

Disconnect the engine speed sensor plug con- 
nection at the plug strip in the engine compart- 
ment. Using test leads, connect the lead from 
the tester to the center and outer plug contact 
(terminals 1 and 2, pin side). Start the engine. 
The sine wave pattern must be displayed on 
the screen. 



Engine speed sensor plug 
Note 

If connection 3 is grounded, the image must 
not change. 

If it changes, check sensor for continuity, cor- 
rect gap and freedom from dirt. 

Test point 14: ignition circuit 
monitoring (refer to test point 10, 



If the exhaust gas temperature changes, for in- 
stance on account of misfiring, the faulty injec- 
tion circuit is shut down. The engine then runs 
on 4 cylinders. 

An ignition circuit monitoring relay at the 
LH/EZK control unit controls this protective 
device. 2 light-emitting diodes on the relay 
housing show which injection circuit has been 
shut down. For repairs, refer to 928 Repair Pro- 
cedures, volume I -A, page 28-77. 

Test point 15: Ignition system - output stages 

Checking ignition timing 




LH test plan) 



At idle speed 
923 GT 



675 ± 25 1/min 
775 ± 25 1/min 



10° bTDC ± 2° 
10° bTDC ± 2° 
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To display a secondary image at the oscillo- 
scope, the engine tester must be switched to 4 
cylinders, since the car's ignition system is 
divided into 2 separate ignition circuits. 
Firing order: 1 -3-7-2-6-5-4-8 

Ignition circuit I: 

High-tension distributor on exhaust camshaft 
for cylinders 1-4: 

1-7-6-4 

Ignition circuit II: 

High-tension distributor on exhaust camshaft 
for cylinders 5-8: 

5-8-3-2 

The high-tension power supply for ignition cir- 
cuit I comes from the coil installed at the front 
right, the high-tension power supply for igni- 
tion circuit II comes from the coi! installed at 
the front left. 

a) Connecting the engine tester 

Connect and adjust the engine tester in accord- 
ance with the manufacturer's instructions (note 
that the 4-cylinder measuring range must be 
selected). 

To display the ignition pattern for ignition cir- 
cuit I (right side), connect the tester to the igni- 
tion lead for cylinder 1 and the front right coil. 



f^~\ r"^"} ,, ~ r~ ~\* r 



17 6 4 



Cylinders: 
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To display the ignition pattern for ignition cir- 
cuit II (left side), connect the tester to the igni- 
tion iead for cylinder 5 and the front left coil. 



8 



Cylinders: 
Note: 

If a fault is indicated for all cylinders, it must be 
in the primary or secondary current circuit 
frcm the coil to the distributor rotor. 
If the fault is indicated for one cylinder only, it 
must be located after the distributor rotor. 

b) Resistances at coil, high- 
tension distributor and spark plug 
caps 

Coil (Q/V): 



Primary resistance 
Terminals 1 + 15 
Secondary resistance 
Terminals 1 + 4 
Voltage at 
terminal 15 with 
engine running 



0.4- 0.7 Q 
5 - 8.7 k€i 

>10 V 



High-tension distributor p): 

Distributor rotor 

Suppression resistor 1 kQ 

Inspect for damage, tracking or oxidation. 



Spark plug caps (Q) 

Suppression resistor 3 kQ 

Inspect for damage, tracking or oxidation. 

c) Activating the high-tension side 

To speed up troubleshooting in the ignition sys- 
tem, the ignitrion trigger signal can be simu- 
lated. To do this, disconnect the 2-pin connec- 
tor (arrow) above the ZEL (green/white lead). 
Connect plug pins with test leads. 

Connect oscilloscope tester lead terminal 4 to 
ignition lead terminal 4. 

Switch on the ignition. If 12 V is applied at inter- 
vals to one of the two plug pins with the test 
lead, a high-tension peak should be visible 
each time on the oscilloscope screen {ignition 
trigger). 

- If no signal is visible, check: 

- Power supply to output stage and coil. 

- Ground point for output stages (under 
right-hand coil). 

Plug connections at output stages, coils 
and high-tension distributor. 

- The high-tension components (e.g. coil, ig- 
nition leads, spark plug caps ...) 

- Wiring continuity from control unit plug to 
output stage (green lead: ignition lead I, 
white lead: ignition lead II). 
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d) Check output stage control signal 



Check at both (disconnected) output stage 
plugs. 

Connect the positive tester lead to terminal 5 
and the negative tester lead to terminal 2 of 
the disconnected output stage plug. 
Crank the engine with the starter motor. 
The oscilloscope must display a control signal 
for each output stage plug. 




KM 2 3 4 5 



J 



Test point 16: leads K and L 

The diagnostic connection between the EZK 
control unit and the diagnosis tester is by wa 
of the two leads K and L. If diagnosis is not 
possible, perform the following checks: 

1. Continuity test (refer to wiring diagram) 

Lead L : Pin 7 (19-pole diagnosis socket) 

- Pin 7 (EZK plug) 

Lead K : Pin S (19-pole diagnosis socket) 

- Pin 1 (EZK plug) 

2. Ground short test (refer to wiring diagram) 

Lead L : The voltage at Pin 7 (19-pole diagnos 
socket) must be > 8 V with the ignition 
switched on. 

Lead K : The voltage at Pin 8 (19-pole diagno- 
sis socket) must be > 8 V with the ignition 
switched on. 

Possible causes of faults: 

- Short to ground or break in wiring or plug 
connections. 

- A faulty control unit connected to these 
lines (it may be any control unit with diagr 
sis capability not necessarily the EZK con 
troJ unit). 

- Checking: disconnect plugs successively i 
the control units with diagnosis capability 
until the voltage becomes > S V. Renew 
the control unit which is causing the fault. 

- Faulty tester. 

- No power supply at diagnostic plug. 
No ground at diagnostic plug. 
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General 



FIVE SPEED MANUAL TRANSM ISSION / TYPE G 28.03 




This transmission was installed worldwide in 928 cars up to June 13, 1980. 
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FIVE SPEED MANUAL TRANSMISSION / TYPE G 28.05 



Installed in 928 cars beginning with 1981 models (June 1980) 




This transmission is similar in design and repairing procedures to transmission type G 28.03, 
but has the following modifications. 

1. Transmission moved forward by 30 mm. 

2. Drive shaft longer. 

3. Transmission case with modified ribs and hexagon head bolts instead of studs 
for the rear transmission cover. 

4. Split needle bearings for loose gears. 

5. Light afioy selector forks. 

6. Modified pinion/ring gear (R = 70.70 mm). 



30 - 02 Technical Data 



Printed in Germany 




Transmission Type 


Installed In 


G 28.08 


928 S - 1983 Model 



This transm ssion is similar in design and repairing procedures to transmission type G 28.05, 
but the ratios are different (see page 30 - 05) . 
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General 



TORQUE SPECIFICATIONS FOR MANUAL TRANSMISSION, GEAR SHIFT, CENTRAL TUBE 



1 ofstinn 

L-UWG LIL/I 1 


Pi ^ c rr i nt i t\ n 

LJ C SVf 1 \J L 1 V 1 1 


Th re-aHc/PIt^h 


■3 + qit i si 
IVla LtJI Id E 


l cjrque 
Nm (ftlb) 


Central tube/transmission 


Bolt 


M 10 x 1.5 


10.9 


58 (42) 


Pinion bearing assembly 


Nut 


M 42 x 1 .5 


15CrNi6 


280 (202) 


Bearing cap/ 
transmission case 


Bolt 


M 8 x 1.25 


10.9 


30 (22) 


Plug/locks 


Plug 


M 12 x 1.5 


5.8 


19 (14) 


Upper cover/ 
transmission case 


Bolt 


M 6 x 1 


8.8 
12.9 


9 (7) 
16 (12) 


Reverse gear deflector/ 
upper cover 


Bolt 


M6x 1 


8.8 


9(7) 


Ring gear 


Bolt 


M 12 x 1.25 


12.9 


165 (119) 


Side cover/ 
transmission case 


Bolt 


M 8 x 1.25 


8.8 


22 {16} 


Rear cover/ 
transmission case 


Nut 


M8x 1.25 


8.8 


22 (16) 


Oil filler and drain plugs 


Plug 


M 24x1.5 




22 (16) 


Clamping sleeve/ 
drive shaft 


Bolt 


M 10 x 1 .5 


8.8 
12.9 


48 (35) 
80 (58} 


Backup light switch 


Switch 


M 18 x 1.5 




22 (16) 


Joint flange/ 
transmission outlet 


Bolt 


M 10 x 1 .5 


8.8 


43 (31) 


Bearing/internal selector 
rod 


Bolt 


M 8 x 1.25 


8.8 


15 (11) 


Transmission mount/ 
transmission case 


Bolt 


M 12 x 1.5 


8.8 


85 (61) 
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Location 


Description 


Threads/Pitch 


Material 


Torque 
Nm (ftlb) 


Centra! tube/ 
clutch housing 


Bolt 


M 10 x 1.5 


8.8 


43 (31) 


Selector rod/ 
bearing assy, 
(selector rod coupling) 


Bolt 


M8x 1.25 




25 (18) 


Bail socket/ 
guide tube 


Nut 


BM 10 




25 (18) 


Guide tube bracket 
to body or central tube 


Nut 


M 6 x 1 




9 (7) 
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General data 


Manual transmission type G 28.03 and 28.05 


Design 


Direct transmission with countershaft 


Ratios * 


Zi 


Zi 


'Z 

Z 2 : Z, 


'Vor 

32 : 23 


'z 'Vor 


1st gear 


17 


44 


2.5882 


1.3913 


3.6010 


2nd gear 


22 


39 


1.7727 


1.3913 


2.4664 


3rd gear 


26 


34 


1.3077 


1.3913 


1.8194 


4th gear 


29 


28 


0.9655 


1.3913 


1.3433 


5th gear 


direct 


direct 


1.0000 


direct 


1.0000 


Reserve gear 


22 
(30) 


(30) 
50 


2.2727 


1.3913 


3.1620 


Final drive 


Drive pinion without hypold offset 


Final drive ratio 


12:33 i = 2.7500 up to Jan. 13, 1981 
11:30 i = 2.7272 since Jan. 14, 1981 


Transmission oil 


Multigrade gear lube SAE 75 W 90 

API Classification GL 5 {or MIL L- 21 05 6) 


Oil capacity 


approx. 3.8 liters 



2, 

j z 

'Vor 



Number of teeth on first gear meshed for selected gear 
Number of teeth on second gear meshed for selected gear 
Gear ratio 
Countershaft ratio 
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General Data 


Manual Transmission Type G 28.08 


Design 


Direct transmission with countershaft 


n alios 




•J 


k 

Z 2 : Z, 


'Vor 
33 : 20 


'Z 'Vor 


1st gear 


17 


44 


2.5882 


1.650 


4.2705 


2nd gear 


22 


38 


1.7272 


1.650 


2.8498 


3rd gear 


26 


32 


1 .2307 


1.650 


2.0306 


4th gear 


29 


27 


0.9310 


1.650 


1.5361 


5th gear 


d i rect 


direct 


1.0000 


direct 


1.0000 


Reverse gear 


22 
(30) 


(30) 
50 


2.2727 


1.650 


3.7499 


Final drive 


Drive pinion without hypoid offset 


Final drive ratio 


15 : 34 i = 2.2666 


Transmission oil 


Multigrade gear lube SAE 75 W 90 

API Classification GL 5 (or MIL-L 2105 B) 


Oil capacity 


approx. 3,8 liters 



* Z, = Number of teeth on first gear meshed for selected gear 

Z 2 ~ Number of teeth on second gear meshed for selected gear 

i z = Gear ratio 

i Vor = Countershaft ratio 
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General Data 


Clutch 


Design 


Double disc, dry clutch with diaphragm springs, 
pulled version, engine end arrangement, hydraulically 

nopratpd 


Pressure plate 1978/1979 models 
from 1980 models 


MFZ 2/215 KS ph (200 mm dia.; 

as spare part after depletion of stocks) 

MFZ 2/200 KS ph 


Spring pressure 1978/1979 models 
from 1980 models 
from 1984 models 

Clutch disc (flywheel end) 


5000 to 5700 N (1 124 to 1281 lb) 
5400 to 5900 N (1214 to 1326 lb) 
5600 to 6200 N 
200 mm dia. 


Clutch disc (clutch end) 


200 mm dia. 



TORQUE SPECIFICATIONS FOR CLUTCH 



Location 


Description 


Threads 


Material 


Torque 
Nm (ftlb) 


Starter ring'interm. plate 


Bolt 


M 7 x 1 


8.8 


14 










(10) 


Guide tube/clutch housing 


Bolt 


M6x 1 


8.8 


9 










(6.5) 


Clutch slave cylinder 


Bolt 


M 8 x 1.25 


8.8 


22 










(16) 


Clamp/input shafts 


Bolt 


M 10 x 1.5 


8.8 


48 










(35) 








12.9 


80 










(58) 


Clutch housing/central tube 


Bolt 


M 10 x 1.5 


8.8 


43 










(31) 


Engine/clutch housing 


Bolt 


M 12 x 1.5 


8.8 


77 










(56) 


Clutch housing/cover 


Bolt 


M 8 x 1.25 


8.8 


22 










(16) 


Clutch/flywheel 


Bolt 


M 8 x 1.25 


8.8 


22 










(16) 


Ball stud/clutch housing 


Ball stud 


M 6 




10 (7) 






M 8 




23 (17) 


Flywheel/crankshaft 


Bolt 


M 10 x 1 .25 




90+5 










(70 + 4) 
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General 



THREE SPEED AUTOMATIC TRANSMISSION 




1 — Front converter housing 

2 - Rear converter housing 

3 — Automatic -ransmission 

4 — Rear transmission case 

5 - Final drive 



Transm. Type 


Installed In 


A 22.01 


928 - from 1980 models 


A 22.02 


928 - 1978/1979 models 
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FOUR SPEED AUTOMATIC TRANSMISSION 




1 - Front converter housing 




2 - Automatic transmission 




3 - Final drive 




Transmission Type 


Installed In 


A 28.01 


928 S - standard from 1983 models 



30-06 Technical Data 
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TORQUE SPECIFICATIONS FOR AUTOMATIC TRANSMISSION 
(Central Tube and Final Drive) 



Location 


Description 


Threads 


Vlaterial 


Torque 
Nm (ftlb) 


Ring gear/flywheel 


Bolt 


M 8 x 1.25 


12.9 


32 ... 39 

(23 . . . 28) 


Drive plate/flange 


Bolt 


M 10 x 1.25 


10.9 


54 ... 64 
(39 , . . 46) 


Engine/clutch housing 


Bolt 


M 12 x 1.5 


8.8 


70 ... 83 
(51 . . . 60) 


Clutch housing/cover 


Bolt 


M8x 1.25 


8.8 


19... 23 
(14. . . 17) 


Cover plate/cover 


Bolt 


M 8 x 1.25 


8.8 


19 ... 23 
(14. . . 17) 


Clutch housing/ 
central tube 


Bolt 


M 10 x 1.5 


8.8 


39 ... 46 
(28 . . . 33) 


Central tube/ 
transmission 


Bolt 


M 10 x 1.5 


10.9 


54 ... 64 
(39 . . . 46) 


Flange/central shaft 


Bolt 


M 10 x 1.5 


12.9 


80 
(58) 


Bolt/double clamp 


Bolt 


M lOx 1.5 


12.9 


80 
(58) 


Final drive housing/ 
transmission case 


Nut 


M 10 x 1.5 


8 


39 ... 46 

(28 . . . 33) 


Ring gear 


Bolt 


M 12 x 1.25 


12.9 


150. . . 180 
(110 . . . 131) 


Side bearing cover/ 
final drive housing 


Bolt 


M8x 1.25 


8.8 


19 ... 23 
(14. . . 17) 


Joint flange/differential 


Bolt 


M 10 x 1.5 


8.8 


39 ... 46 
(28 . . .33) 


Rear cover/ 

final drive housing 


Nut 


M 8 x 1.25 


8 


19 ... 23 
(14. . .17) 
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TORQUE SPECIFICATIONS FOR AUTOMATIC TRANSM ISSION 
(Central Tube and Final Drive} 



Location 


Description 


Threads 


Material 


Torque 
Nm (ftlb) 


Bearing assembly/ 
rear transmission case 


Bolt 


M 8 x 1 .25 


10.9 


27 . . .32 
(20 . . . 23) 


Pinion/output shaft 
Transmission without fixed 
governor (see page 39 - 24 a) 


Nut 


M 26 x 1 .5 


L35 V 


200 .. . 240 
(145 . . . 174) 


Pinicn 'output sna ; : 
Transmission with fixed 
governor (see page 39 ■ 24 a) 


Nut 


M 26 x 1 .5 


L35 V 


280 
(202) 



30 - 010 Torque Specifications 
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General 



General Data 


Automatic Transmission Type A 22.01 and A 22.02 


Design 


Fully automatic, 3-speed, planetary gear transmission 


Ratios 




1st gear 
2nd gear 
ord gear (U) 
Reverse (R) 


2.306 
1.460 

1 nnn 
I .UuU 

1.836 


Final drive 


Pinion without hypoid offset 


Final drive ratio 


12/33 2.750 


Stall speed 


2350 ± 200 rpm - 1978/1979 mod. 
2470 ± zOO rpm — from 1980 models 


Converter ratio 


2.00 


Final drive oil capacity 


Approx. A liters/z.1 Ui> qt or hypoid gear lube Arl 
classification GL 5 (MIL-L 2105 8) SAE 90 


Automatic transmission and 
converter oi! capacity 


Approx. 6 liters/6.3 US qt total oil capacity. 
Approx, 5.5 liters/5.8 US qt oil change capacity 
including converter; ATF Dexron B 
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General data 


Automatic transmission Type A 28.01 


Design 


Ful v automatic four speed planetary gear 
transmission 


. . 

Ratios: 




1st gear 
2nd gear 
3rd gear 
4th gear 
Reverse gear 


O.O /uU 

2.4120 

1.4360 

1 nrinn 
I .uuuu 

5.1390 


Final drive 


Drive pinion without hypoid offset 


Final drive ratio 


15:33 i= 2.2000 


J Id 1 1 ifjeeu 


??nn 7finn mm 


Converter ratio 


i = 2.12 


Oil capacity — final drive 


approx. 3 liters of hypoid gear lube SAE 90 APL 
Classification GL 5 (Ml L-L-21 05 B) 


Oil capacity — automatic transmission 
+ converter 


approx. 8 liters total initial amount; 
approx. 6.2 liters for change inclucHqg^torque 
converter; ATF Dexron B sperm whale" oil free 
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Clutch operation 

Checking clutch free travel 

Due to the fact that the clutch is fitted with an 
automatic hydraulic adjuster, ths clutch free 
travel cannot be checked at the clutch pedal. 
To ensure proper operation of the clutch, how- 
ever, the pushrod must be adjusted correctly. 

Adjusting the pushrod 

Adjust for zero clearance with the pushrod (1 ) 
disengaged tc allow the pushrod to be pushed 
over the pin (2) without any load being present. 
Then preload the pushrod by rotating by one 
turn and lock with nut (3). 



Adjusting the clutch spring 

To boost foot pressure, a boost spring is fitted 
to reduce the pedal force required. To achieve 
this effect, the boost spring must be preloaded 
sufficiently. 

When measuring from the inside of the spring 
cup to the center of the mounting pin, dimen- 
sion A must be 43 mm for vehicles up to 
MY '91 and 21 mm for vehicles as of MY '92 
with the clutch engaged (clutch pedal at end 
stop). 

If required, correct setting by rotating the wing 
nut or the hexagon nut, respectively. 
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CHECKING WEAR OF CLUTCH DISCS 



The amount of clutch disc wear will not be 
indicated at the dutch pedal because of the 
automatic hydraulic clutch adjustment. 




2. Visually inspect position of release lever. 
The wear limit has been reached for cars 
up to and including 1982 models when 
front edge of lever just appears in inspec- 
tion hole. 

Beginning with 1983 models the^e were 

changes in starter installation and 

inspection hole location. 

The wear limit has been reached when front 

edge of lever reaches end of inspection 

hole. 



30 - 2 Checking Wear of Clutch Discs 
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BLEEDING CLUTCH 



General Information 

An efectric bleeder is recommended for fast and accurate bleeding. 

1 . Fill tank to upper edge with brake fluid. Remove 4. Install slave cylinder and repeat bleeding 
strainer. Connect bleeder. procedures. 




2. Turn on bleeder and open bleeder screw on clutch 
slave cylinder until escaping fluid is without air 
bubbles. Depress clutch pedal several times during 
this step, 

3. If necessary fair still in system/operating travel too 
small), unscrew slave cylinder on clutch housing. 
Press push rod into slave cylinder against stop and 
release again slowly (bleeder switched off/tank not 
filled to edge). This will force back remaining air 
into the clutch line or master cylinder/tank. 

N o i e 

Never operate clutch pedal as long as slave cylinder is 
removed. 



Printed in Germany - VI, 1982 



Bleeding Clutch 30 -2a 



Clutch, Controls 



9 2 8 



REMOVING AND INSTALLING CLUTCH PEDAL 




30-2 b 



Removing and Installing Clutch Pedal 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Return spring 


1 


Position correctly 


The return 
spring (from 
1982 models 
on) can also be 
usee in older 
cars 


2 


Retainer 


1 


Replace if 

necessary 




3 


Washer 








4 


Shaft 




Coat with multi- 
purpose grease 




5 


Retainer 




Replace if necessary 




6 


Washer 








7 


Shaft 




Coat with multi- 
purpose grease 




8 


Retainer 


1 


Replace if 
necessary 




9 


Washer 








10 


Guide rod/ 

clutch power spring 

assy. 


1 


Insert assembly 
wire (see page 
30 -2 e) 




11 


Retainer 




Replace if 
necessary 




12 


Bearing shaft 




Install with 
multi-purpose grease. 
Can only be pushed 
in fully when 
surfaces on bearing 
shaft and console 
are aligned. 




13 


Brake pedal 


1 




Spacers [pedal 
adjustment) are 
available 



Removing and Installing Clutch Pedal 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


14 


Washer 

1 mm thick 

LHD cars after 1982 
models (altered clutch 
pedal) 

Washer 

2 mm thick 
between two pedals 


2 

(1) 




In cars with one 
2 mm thick washer 
(between two 
pedals) two 1 mm 
thick washers may 
be installed (see 
page 30 - 2 b) 




15 


Clutch pedal 


1 






Spacers (pedal 
adjustment) 
are available 


16 


Bushing 


2 




Replace if 
necessary 




17 


Bushing 


1 




Replace if 
necessary 




18 


Bushing 


1 




Replace if 
necessary 




19 


Stop (pad) 


2 




Replace if 
necessary 




20 


Needle bearing 


2 




Press in flush, 
pack with all- 

nurnnto nraaco 

puipuae grcdbe 




21 


Shaft 


1 


Press out, 
using a suitable 
sleeve for support 


Press in against 
stop 




22 


Pedal rubber cover 


2 




Replace if 
necessary 
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REMOVING AND INSTALLING CLUTCH PEDAL 



Removing 



1 , Move seat back and steering wheel up to make 
procedures easier. Remove shelf if applicable. 



2. Disconnect return spring on brake pedal. Remove 
shafts for brake and clutch push rods. 




3. The guide rod for clutch power spring has an 
assembly bore. Operate clutch pedal far enough 
(press down) until bore has cleared the bearing. 
Insert 3 mm dia. wire through bore (in this 
position) to take spring force off of pedal. 




4. Remove complete clutch power spring/guide 
rod. This requires removing the retainer, 
pressing guide rod off clutch pedal and taking 
the assembly out of console. 




5. Remove brake and clutch pedals after sliding 
out the bearing shaft. 
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Installing 



1 . Check needle bearing, bearing shaft, retainers, 
stops, all sleeves and shafts, replacing if necessary. 
Coat all bearing and sliding surfaces with a multi- 
purpose grease. 



2. 



Note: 

Bearing shaft can only be pushed in fully, if 
surfaces on bearing shaft and console are aligned. 



3, Place complete clutch power spring/guide rod in 
console and mount on clutch lever. 



4, Take assembly wire out of guide rod and move 
clutch pedal to final Stop. 



5. Mount clutch and brake push rod on pedals. 
Connect return spring for brake pedai. Check 
push rod play, correcting if necessary. 
See pages 30 ■ 1 and 46 ■ 9. 
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REMOVING AND INSTALLING CLUTCH SPRING 



Removing 



1 . Move seat back and steering wheel up to make 
procedures easier. 
Remove tray if applicable. 



2. Remove shaft for clutch push rod. 



3. The guide rod for clutch power spring has an 

assembly bore. Operate clutch pedal enough (press 
down) until bore has cleared the bearing. Insert 
3 mm dia. wire through bore in this position. 




4. Remove complete clutch power spring/guide 
rod. This requires removing the retainer, pressing 
guide rod off of clutch pedal and taking out of 
console. 




5. Release clutch power spring by turning winged 
nut as far as possible. 



6. Remove piece of wire and take parts off 
of guide rod. 
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Installing 

1. Slide clutch power spring and pertinent 
parts on to guide rod. Insert piece ot wire. 



7 6 A 5 4 3 2 




A Assembly bore 

1 Bearing 

2 Clutch power spring 

3 Spring retainer 

4 Washer 

5 Winged nut 

6 Guide rod 

7 Bearing sleeve 

2. Adjust clutch power spring. Distance A be- 
tween inside of spring retainer and center of 
bearing shaft should be 43 mm". If neces- 
sary, correct by turning the winged nut. 




3. Install adjusted complete part in car and 
mount on clutch pedal. 

4. Take piece ot wire out of guide rod and ad- 
just clutch pedal to final position. 

5. Mount clutch push rod on pedal. Check 
push rod adjustment and correct if required. 



* As of MY '92, dimension A is 21 mm. At the same time, the parts listed under item 1 have been 
modified. 
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REMOVING AND INSTALLING CLUTCH 



Removing 

1 . Disconnect ground strap at battery. 

2. Jobs required additionally beginning with 
1984 models: 

Remove TDC sensor on clutch housing by 
taking off air cleaner, loosening screw and 
pulling TDC sensor out of clutch housing. 
On cars with LH-Jetronic pull speed/ 
reference mark sensor for electronic 
ignition out of crankcase upper section 
while turning back and forth, after 
loosening the screw. 





4. Unscrew clutch slave cylinder, remove 
clamp on clutch hose holder and take out 
cylinder with line connected. 



Note: 

Clutch must not be operated as long as slave 
cylinder is removed. 



3. Remove lower body brace, if applicable. 
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5. a) Before 1983 Models 

Remove cover for clutch housing with 
starter and suspend from stabilizer. If 
applicable, also remove converter 
(modified shape). 




5. b) Since 1983 Models 

(Modified Starter Installation) 

Remove starter or loosen starter and 

suspend it from car. 

Take off clutch housing cover. 

If applicable, also remove catalytic 

converter. 



6. Remove coupling screws and push back 
coupling on central shaft II. In case of long 
coupling, remove plug from central tube to 
unscrew rear bolt. 




30-4 Removing and Installing Clutch 



7. Remove release bearing sleeve mounting 
bolts and push sleeve toward flywheel. 




8. Mark position of pressure plate, inter- 
mediate plate and flywheel in relation to 
each other for installation later. 
For dowel pin centered clutches drive 
the cylindrical pins in direction of 
pressure plate with a punch far enough so 
that they are beyond the centering bore 
of the flywheel. Check visually at opening 
of intermediate plate (arrow). 

Beginning with 1984 models one of the 
three centering pins is stepped (6 mm dia, 
in area of intermediate ring/pressure plate 
and 8 mm dia. in flywheel). 
Consequently the intermediate ring can 
only be installed in a certain position to 
the flywheel (see intermediate ring on 
page 30 - 16a). 

Remove stepped centering pin (large bore 

in flywheel) completely. 

This is only possible in direction of the 

flywheel. 

Drive the other two centering pins in 
direction of pressure plate as described 
above, until they are beyond the centering 
bore of the flywheel (do not remove 
completely). 
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Note: 




The pressure plate remains pre-loaded and 
removal will be easier by using 4 mm thick 
wire brackets {locally made} underneath the 
bolt heads before loosening the mounting 
bolts (less force required/brackets bevelled). 
In addition, it will not be necessary to 
unscrew the mounting bolts in steps of 1 to 
1 1/2 turns. 

Also refer to point 6 on page 30 - 6 and 
point 2 on page 30 - 1 7. 



10, Push back entire clutch (pressure plate. 
Beginning with 1984 models intermediate ring with starter gear ring, 

both clutch discs, release lever, release 
bearing sleeve, central shaft 1} and 
remove downward. 




9. Unscrew the clutch mounting bolts one 
after the other by 1 to 1 1/2 turns until 
pressure is removed from the pressure 
plate. Disconnect release lever at ball stud, 
by pushing the release lever down toward 
the flywheel. Now remove the mounting 
bolts. 



Installing 

1. Check and, if necessary, replace clutch 
parts prior to installation. Also refer to 
"Disassembling and Assembling Clutch", 
"Clutch Control Ball Stud Versions" and 
"Checking Discs, Pressure Plate and 
Intermediate Plate". 



2. Prior to installation push intermediate 
ring at the three adjusting elements in 
direction of the release bearing. If 
applicable, pre-load clutch pressure plate 
{see page 30-17). 



Removing and Installing Clutch 
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4. Note marks when installing pressure plate, 
intermediate ring and flywheel. 

Guide centering pins of a dowel pin 
centered clutch into the flywheel. 
Beginning with 1984 models guide in far 
enough that correct position of inter- 
mediate ring (missing centering pin} to 
flywheel (large bore) is given. 
Insert mounting bolts. 

5. On cars from 1 984 models on align 
stepped centering pin with centering bore 
in intermediate ring and drive it in from 
the flywheel side. 




6. Screw in clutch mounting bolts uniformly 
until the clutch is held tight. 
Make sure that central shaft I moves easily. 
Then remove the clips from underneath 
the pressure plate bolt heads. If applicable 
(since 1984 models), drive stepped 
centering pin further against stop. 



Note: 

The discs are different. Disc I (sometimes 
marked with white paint dot) is between 
flywheel and iniermediate ring. Disc II 
(larger liner springs or longer hub) is between 
pressure plate and intermediate ring (see 
page 30-14). 

When installing discs on short central shaft 
make sure residual unbalance sides (yellow 
arrow/black side) are offset 180° opposite 
each other. 




3. Assemble clutch (hubs of discs face release 
bearing, correct location of centering pins 
from intermediate ring for dowel pin 
centered clutches - see page 30 - 1 8). Guide 
clutch into clutch housing and center discs 
with drive shaft in grooved ball bearings of 
crankshaft. 
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Note: 

Differences in tolerances could make it 
difficult to guide in the dowel pin-centered 
clutch. Should this apply, position the 
centering pins as for removal in point 8. 
Guide in clutch and insert mounting bolts. 
Drive in centering pins after they have been 
aligned with the flywheel bores (reposition 
pressure plate for this purpose). After 
tightening the mounting bolts, drive in 
centering pins until they are flush with the 
pressure plate. 

7. The forks of the stop brackets must rest on 
the stop of the intermediate plate on the 
flywheel end on both sides. This will 
produce a gap of 0.7 to 1 .0 mm or 1 .2 to 
1.5 mm (see sketch). Push back the 3 forks 
of the stop brackets uniformly on both 
sides with a screwdriver (in direction of 
pressure plate). This alone will guarantee 
proper function of the clutch and stop 
brackets. 




1 — Intermediate ring housing 

2 - Intermediate ring stop 

3 - Adjusting element 

4 - Fork 

5 - Gap of 0.7 to 1 .0 mm or 1 .2 to 1.5 mm 

6 - Position of fork on stop 
A - Release bearing side 

S - Flywheel side 




8. Mount release bearing sleeve. 

9, Connect release lever at ball stud. Place 
ball stud and ball socket opposite each 
other and press down release lever 
toward the rear until the lever engages. 

10. First mount coupling on central shaft I. 
Center bores of coupling on shafts 
accurately. Install cover for clutch bell 
housing and slave cylinder. 



Note: 

Location of slave cylinder piston rod 
can be checked through inspection hole. 

11. Install lower body brace, if applicable, 
positioning correctly. Protruding support 
plate on lower body brace must face 
forward to cover for clutch bell housing. 
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REMOVING AND INSTALLING SINGLE-DISK 
CLUTCH 

'87 MODELS ONWARD 
ENGINE TYPE M 28 .41 
Removing 

1. Detach ground lead from battery, 



2. Remove complete lower engine 
guard. 



3. Unbolt clutch actuating cylinder, 
disconnect clutch hose holder 
from oil pan and allow cylinder 
to dangle with line connected. 



Note: 

Never depress the clutch with 
actuating cylinder disconnected. 



4. Unbolt starter motor, withdraw 
and leave on bracket. 



5. Unbolt exhaust flanges on left 
and right manifolds and detach 
air injector. 



6. Remove cover from clutch housing. 

7. Remove clamping sleeve cap screws 
and push sleeve back along 
central shaft II. If long 
clamping sleeve is fitted, remove 
plug in central tube to permit 
removal of the rear screw. 



8. Remove securing screws for guide 
tube and push guide tube toward 
flywheel . 



9. Disengage release lever from 
ball joint by pressing lever 
down toward flywheel . 

10. Fabricate three sheet-metal 
angles (2 mm thick), if no 
angl es are instal 1 ed. 




I— S — I 



I 



38 



Note: 

These improvised angles are used to 
tension and position the genuine 
Porsche spare parts. 



30 - 6b Removing and Installing Clutch, Printed in Germany - XVI, 1987 

Single-Disk Clutch,' 87 Models Onward 



928 



Clutch, Operation 



30 



1 1 . Insert angle in notch of pressure plate and 
siacken mounting bolts. Drive centering 
pins out ol flywheel toward pressure plate. 




1 2. Remove mounting bolts uniformly one 
after the other and remove pressure plate 
from bottom, complete with release lever, 
guide tube, driven plate and central shaft 1 . 



Note 

1 . The straight pins for the TDC sensor must 
point downward to permit removal of the 
complete clutch (risk of damage), 

2. Lubricant "Optimoly HT has been replaced 
by "Optimoly Olista Longtime 3EP". To be 
used on clamping sleeve, drive shaft, clutch 
release lever, guide tube and clutch release 
bearing. 

3. As of Model '93, engine type 

M 28.49.928 GTS, the clutch release bear- 
ing is fitted with a plastic guide sleeve. 
Guide tube and guide sleeve are fitted with- 
out grease and must not be greased 
either when repairs are made in this area. 



Installing 

1 . Install pre-loaded pressure plate with driven 
plate in clutch housing, center drive plate 
with central shaft 1 in deep-groove ball bear- 
ing of crankshaft and tighten mounting bolts 

1 to 1/2 turns. 

2. Fit guide tube. Make sure that the guide 
tube is seated correctly in the correspon- 
ding cutout in the clutch bell housing and 
that the entire contact surface of guide tube 
and clutch bell housing is in contact. 

3. Engage release lever by placing ball and 
socket opposite each other and pressing re- 
lease lever down and back until tt is felt to 
engage. 

4. Attach calmping sleeve to central shaft 1 
first. Align holes of clamping sleeve on 

shafts. 

5. Uniformly tighten mounting bolts of presure 
plate. Tightening torque 22 Nm (16 ftlb) 
remove angles (3 of). 



Rem. and Intalllng clutch single-plate clutch as of MY'87 

Printed in Germany - XXXI, 1993 
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6. Check centering pins. Using a depth gauge, 
measure from the rear of the flywheel {en- 
gine side) through the bore to the centering 
pin (approx. 4 mm). 

7. Insert slave cylinder into clutch bell housing 
and tighten cover. Then fit slave cylinder 
into place. 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


1 


Bolt 


2 




Tighten to specified 
torque 




2 


Washer 


2 




Replace if necessary 




3 


Guide tube 


1 




Coat sliding surface 
for release bearing 
with MoS 2 




4 


Short drive shaft 


1 




Thin coat of 
Optimoly HT on 
splines (use hard 
brush) 


page 30 - 9 


5 


Bolt 


6 


Loosen one after 
the other by 1 to 
1 1/2 turns 


Screw in uniformly 
to specified torque. 
Then remove 
assembly clip 




6 


Washer 


6 




Replace if necessary 




X7 


Pressure plate 


1 


See note 


Check for wear. 
Lubricate pre-load 
washer in area no. 12 
and no. 15 with 
Optimoly HT 




8 


Clutch disc || 
(spring- loaded, 
0.85 - 1.15 mm) 


1 




Inspect; thin coat of 
Optimoly HT on 
splines , watch posi- 
tion to no. 10 


Hub length: 
20 mm 

page 30-9 


X 9 


Intermediate ring 


1 


See note 


Prior to installing 
push on 3 adjusting 
elements toward 
release bearing 




10 


Clutch disc 1 
{not spring- loaded/ 
or slight spring load, 
0 - 0.4 mm) 


1 




Inspect; thin coat of 
Optimoly HT on 
splines; watch posi- 
tion to no. 8 


Hub length: 
20 mm 

page 30 - 9 


11 


Snap ring 


1 




Important! Install 
snap ring so that gap 
is between retainer 
(turning lock) on 
release bearing or 
offset to groove in 
new version release 
bearing 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


12 


Thrusi washer 


1 




Position correctly 




13 


Release bearing 


1 




Don't wash, only 
wipe dry. Coat 
sliding surfaces for 
guide tube with 
MoS 2 and in release 
lever with a white 
lubricating paste 


Note correct 
combination 
with release 
lever 


14 


Release lever 


1 




Coat bearing surface 
for slave cyl, piston 
rod with white solid 
lubricating paste and 
cams for release bear- 
ing with MoS 2 . 


Note correct 
combination 
with release 
bearing and 
ball stud 


15 


Washer 


1 




Position correctly 




16 


Snap ring 


1 




Position correctly 


Only for initial 
version 


16A 


Ball socket bushing 


1 




Position correctly. 
Coat with solid white 
paste (AOS 
1260006). Press in 
with VW 42 1 


For modified 
or present 
version 


17 


Bolt 


6 








18 


Washer 


6 




Replace if 
necessary 




X19 


Starte- ring 


1 


See note 


After installing give 

tppth I inHt mat of 

Optimoly HT 




20' 


Bolt 


9 




Torque: 90 + 5 Nm 
E65 + 4ft!b) 




X21 


Flywheel with 
centering collar 


1 


See note 







Note 

The parts marked with a "X" in the chart have been 
balanced together in manufacturing and must there- 
fore be marked when removing, to guarantee in- 
stallation in same position later. 



Insofar as central shaft I (928.421.235.16) is 
installed (only possible as from certain chassis 
numbers/replaces 928.423.235.1 3 after depletion 
of stocks). Identification: dull silver, when splines 
of clutch discs and central shaft I are not coated 
with Optimoly HT but instead with Optimoly 
Olista Longtime 3 EP. 
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Clutch/Controls 



No. 


Description 


Qty. 


Note When; 
Removing Installing 


Special 
Instructions 


1 


Bolt 


2 




Tighten to 
specified torque 




2 


Washer 


2 




Replace if 
necessary 




3 


Guide tube 


1 




Coat sliding 
surface for release 
bearing with 
MoS 2 


See page 
30-13 


4 


Central shaft 1 


1 




Lubricate sol ires 
with nrpasp 
depending on 
version 


See page 
30-13 and 
30 - 1 6 a 


5 


Bolt 


6 


Loosen one 
after the other 
and by 1 to 
1 1/2 turns 


Screw in 
uniformly and 
tighten to spe- 
cified torque. 
Then remove clip 




b 


washer 


b 




Replace if 
necessary 




X7 


Pressure plate with 
three centering bores 


1 


See note 


Check for wear. 
Give preload 
washer light coat 
of Optimoly HT 
in area of no. 1 2 
and no. 15 




8 


Clutch disc II 
(spring-loaded) 


1 




Inspect. Lubricate 
splines acc. central 
shaft I. Watch 
position to no. 1 0 


See page 
30 - 13 and 
30 - 1 6 a 


X9 


Intermediate ring 
with riveted starter 
ring 


1 


See note 


Prior to installa- 
tion push three 
adjusting elements 
toward release 
bearing. Thin coat 
of Optimoly HT 
on spline of 
starter ring after 
installation 


See oace 
30-13 


10 


Clutch disc 1 
(spring-loaded) 


1 




Inspect. Lubricate 
splines acc. central 
shaft 1. Watch 
position to no. 8 


See page 
30 - 1 3 and 
30 - 1 6 a 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


11 


Snap ring 


1 


Important! Install 
snap ring so that gap 
is between retainer 
{turning lock) on 
release bearing or on 
new release bearings 
offset to groove in 
release bearing 




12 


Thrust washer 


1 


Position correctly 




13 


Release bearing 


1 


Don't wash, only 
wipe dry. Coat 
sliding surfaces for 
guide tube with 
MoS 2 and sliding 
surface in release 
lever with solid 
white paste 




14 


Release lever 


1 


Coat bearing surface 
t:" ilave cylinder 
piston rod with 
solid white paste 


Coat contact 
areas for 
release bearing 
with MoS; 


15 


Washer 


1 


Position correctly 




16 


Ball socket bushing 


1 


Position correctly. 
Coat with solid 
white paste 
(AOS 1260006). 
Press in with VW 421 




17 


Centering pin 


3 


Straighten or replace 
damaged pins. 
Protrusion beyond 
bea'ing surface of 
intermediate ring 

U I I II yWI 1 cCl 

3.5 - 0.5 mm. Must 
have tight fit 




18 


Bolt 


9 


Torque: 90 + 5 Nm 
(65 + 4ftlb) 




X19 


Flywheel with 
centering bores 


1 







Note 

Parts in table marked with "X" were balanced 
together in manufacturing and must therefore be 
marked prior to removing for installation in same 
position later {also refer to procedures). 



30 - 12 Disassembling and Assembling Clutch 

{Dowel Pin Centered) 



Printed in Germany 



9 2 8 



t r o I s 



30 



CHANGES ON CLUTCH/ 
INSTRUCTIONS FOR REPLACEMENTS 



Clutch discs with symmetric liner springs and a longer hub were introduced as from 
December, 1980 in standard production to improve engaging behavior. 
In conjunction with this changes were also necessary on the clutch intermediate ring, 
central shaft I and release bearing tube. 

From 1984 models on cars have a separate test connection to check the ignition timing. 
This changed the dowel pin centering of the clutch in such a manner that the intermediate 
ring can now only be installed in correct position to the flywheel. 



Survey of Changed Parts 



Description 



Up to Dec, 1980 



Changed/Presently 



Clutch disc 1 (front) 



928.116.011.23 



928.116.011,27 or 
928.116.011.33 



Clutch disc 1 1 (rear) 



928.116.011.24 



928.116.011.28 or 
928.116.011.34 



Intermediate ring 



928.1 16.033.17 



928.116.033.22 
since 1984 mod. 
928.116.033.26 



Central shaft 



928.421.235.12 



928.421.235.13 or 
928.421.235.16 



Release bearing tube 



928.116.087.11 



928.116.087.13 
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CROSS REFERENCE OF ORIGINAL AND CHANGED / PRESENT PARTS 



Part Description 



Original Ve-sion 



Changed /Present Version 



1. Clutch disc ! 328.116.011.23 

(front) Liners riveted tight on both sides 

with each rivet. 
Without gap between liners. 
Slight liner spring load 
(0.0 ... 0.4 mm) 
Hub length: 20 mm 



928.116.011.27 or 928.116.011.33 

Liners riveted alternately with 

only every second rivet. 

Gap between liners. 

Liner spring load 

(0.5 ... 0.8 mm) 

Hub length: 20 mm 




Clutch disc II 928.116.011.24 
(rear) Liner springs with each 2 spring 

plates 

(0.85 ... 1.15 mm) 
Hub length: 20 mm 



928.116.011.28 or 928.116.011.34 
Line r springs with each 1 spring 
plate 

(0.5 ... 0.8 mm) 
Hub length: 29 mm 
Note: 

Disc with a hub length of 25 mm 
used a short time. They also 
belong to new version. 
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Part Description 



Original Version 



Changed/Present Version 



3. Intermediate ring 



928.116.033.17 
Travel: 0.7 ... 1.0 mm 
Label 3059 008 001 

Note: 



928.116.033.22 
Travel: 1 .2 ... 1 .5 mm 
Label 3059 008 101 

since '84 models 928.1 16.033.26 

(modified dowel pin centering, page 30 - 16 a' 



If the label is missing, the travel could be determined as follows. 

Press down clutch ring from starter ring side against stop. 
Determine gap distance on guide with a feeler gauge blade. 

New version — at least 1 .2 mm 
Old version - at least 1,0 mm 




4. Short drive shaft 



928.421.235.12 
Tooth distance "A" 
51 mm 



923.421.235.13 (gray/black) or 
928.421.235.16 (dull silver) 
Spline distance "A" 56 mm 




5. Guide tube 



928.116.087.11 

Total length distance "X" 

50 mm 



928.116.087.13 
Total length distance 
49 mm 



Printed in Germany - VIII, 1984 Disassembling and Assembling Ciutch 30-15 

(Dowel Pin Centered) 



30 



Clutch 



rols 



9 2 8 



Replacement Procedures: 

Intermediate ring, central shaft and release bearing tube are no longer available in the 
original version. 

Clutch discs I and 1 1 are still available in original version for the diameter and dowel pin 
centered clutch. 

Parts of the modified/present and original version may not be installed together in one car. 
See remarks for exceptions. 

Check chart below when repairing clutches with modified/present clutch parts (dowel pin 
centered clutch). 



Part Description 



Part Number 



Version 



C utch disc I 
Intermediate ring 

Clutch disc i I 
Central shaft I 



Release bearing tube 



928.116.011.27 or 
928.1 16.01 1 .33 

928.116.033.22 or 
928.116.033.26 

928.116.011.28 or 
928.116.011.34 

(928.421.235.12) 
928.421 .235.13 or 
928.421 .235.16 

928.116.087.13 
or 

928.116.087.11 modified 



Modified (see remarks) 
Present 

Modified 

Since 1984 models 
(see remarks) 

Modified (see remarks) 
Present 

Original version 
Modified version 
Present version 
(see remarks) 

Modified/present 

Original version 
(see remarks) 



Remarks 



Clutch Discs I and II 

Modified clutch discs 1 , 928.1 16.01 1 .27, and II, 

928.1 16.01 1 .28, were replaced with clutch discs, 

928.1 16.01 1.33 and 928.1 16.01 1.34 (different liner grade). 

Identification: color of liners. 

Clutch discs 928.1 16.01 1 .27 and 928.1 16.01 1 .28 will not be available after depletion of 
stocks. 

Clutch discs with different type liners should not be installed together in one car. 
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Intermediate Ring 



Beginning with 1984 models there is a separate test connection, which is connected with a 
TDC sensor, for checking the ignition timing. The TDC sensor signal is triggered by two 
cylindrical pins which are pressed in the gear ring of the clutch intermediate ring. This makes 
precise positioning between the intermediate ring and flywheel necessary. 
This position is guaranteed, in that one of the three centering pins in the intermediate ring 
has two different diameters on each end, namely 6 mm and 8 mm. A centering bore in the 
flywheel now has a 8 mm diameter. Consequently the intermediate ring can only be mounted 
in one position. 



Central Shaft I 

The first version of central shaft 928.421 .235.12 (no longer available) was sometimes 
installed together with new clutch parts. 

The modified central shaft 928.421 .235.1 3 was replaced with central shaft 928.421.235.16 
(hard nicle-plated/same size) as from June of 1983. Central shaft 928,421.235.13 will no 
longer be available after depletion of stocks. 

Axial movement of clutch discs on central shaft I is better after long operating time when 
using the hard nickle-plated version in conjunction with the specified lubricant. 

Identification: 928.421.235.13 gray/black 

928.421.235.16 dull silver 

Lubricant specifications for splines (central shaft I and clutch discs): 



Release Bearing Sleeve 

When repairing clutch, the old release bearing sleeve 928.116.087.11 with a total length of 
50 mm can be ground off to a length of 49 mm. 




928.423.235,12 and 
928.423.235.13 

928.423.235.16 



very thin coat of Optimoly HT 



coat of Optimoly Olista Longtime 3 EP 
(Part No. 000.043.024.00) 
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DISASSEMBLING AND ASSEMBLING CLUTCH 



Differences in to. e -a rices could make it necessary to 
preload the clutch to tie able to install the release 
bearing and release tever. 



Disassembling 

1 . Pry the pressure plate off of the intermediate plate 
uniformly (if a dowel pin-centered clutch). 

2. Place pressure plate in a press so that, when pre- 
loading, the release lever can be moved out down- 
ward without interference. Preload pressure plate 
carefully until 4 mm thick locally made wire tool 
can be slid underneath heads of mounting holts. 




3. Place pressure plate and release lever on a work- 
bench. Press down on thrust washer and remove 
snap ring of release bearing. Bent section of 
release lever should project over workbench so 
that pressure plate and thrust washer can move 
downward and make the snap ring accessible. 




Assembling 

1, Install diameter-centered or dowel pin-centered 
pressure plates and intermediate plates only 
with the matching flywheel. 
See page 30 - 7 for flywheel of diameter- 
centered clutch. 

See pace 30 ■ 10 for flywheel of dowel pin- 
centered clutch. 



2. Inspect parts of clutch and, if necessary, replace 
(also refer to page 30 - 23/24). Also slide 4 mm 
thick locally made wire tool underneath bolt 
heads of new version pressure plate. Place this 
pressure plate on a level plate in a press for 
preloading. Bearing surface on pressure plate 
must not scrape on pressure plate housing while 
pressing together. 
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Note 

Don't forget to remove wire clip after installation of 
clutch. 




3. Inspect ball socket bushing (snap ring) in release 
lever. If necessary, install a new ball socket bushing 
and press in against stop with Special Tool VW 421 . 
Vent hole in release lever must not be covered, 
otherwise ball socket bushing would spring back 
when air can't escape, 

4. Lubricate bearing surface of release bearing in 
release lever as well as both sides of preload washer 
for pressure plate in area of release bearing with 
Optimoly HT, Mount release bearing with washer 
and release lever on pressure plate. Gap of circlip 
should be between retainer on release bearing or 
offset to groove in release bearing when bearing has 
an opening. 




5, Check position of centering pins of a dowel pin- 
centered Clutch, correcting if necessary. 
Protrusion of pins over bearing surface of inter- 
mediate plate on flywheel: 3.5 — 0.5 mm 
(distance A).* 




6. Push intermediate plate in direction of elease 
bearing on the three adjusting elements, 

7. Assemble clutch, observing the following points: 

a) Yellow arrows on discs are mounted 180° 
opposite (residual unbalance). 



b) White mark on disc {without spring-loaded 
" Only applicable for the two 6 mm diameter llner) faces ff Vwheel, 

centering pins of cars beginning with 1984 

models, since the stepped 6/8 mm diameter pin c > Hubs of d ' scs face release bearin 9- 

is removed for installation and removal. 
Distance A could also not be reached. 
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d) Transfer residual unbalance mark of discs 
{yellow arrows) to engine side of same 
{facilitates assembly work). 

e) Mark pressure plate before installing; drive 
pressure plate of dowel pin centered clutch on 
to centering pins or into intermediate plate 
witi. a plastic hammer far enough, so that the 
drive plate located between both can still be 
moved with short drive shaft (central shaft I). 

f) Pressure plate and intermediate plate are also 
marked with dots of white paint {residual 
unbatance/heavy side), which are mounted 
offset 180" (opposite). This must be con- 
sidered when replacing one or both parts. 

g) Recheck protrusion of centering pins on fly- 
wheel (3.5 — 0.5 mm), correcting if necessary. 

h) Lubricate parts to specifications (see table); 
however lubricate the starter ring after 
installation of the clutch. Don't forget to 
lubricate guide tube for the release bearing. 
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CLUTCH LINKAGE VERSIONS 

The following modifications have been made to the clutch linkages since the beginning of production. 

- Ball stud (no. 3) for release lever changed from 10 mm dia. to 19 mm dia. 

- Release lever fitted with plastic bushing (no. 2) to take ball stud. 

- Release bearing (no. 5) with vulcanized rubber pads to suppress noise and prevent turning. 



Part Description 



Original Versi 



Modified/Present Version 



1 Release lever 

2 Bushing 

3 Ball stud 

(see page 30-21) 

4 Washer 



5 Release bearing 



b = small width 

(snap ring) 

10 mm dia. 



Without turning lock 




b = large width 
Available 
19 mm dia. 

Available. Ball socket bushing 
not available for version 2 
(see page 30-21) 

With vulcanized rubber pads as 
turning locks (won't fit in release 
lever of original version) 



0, 
4 



ft 




* Parts no longer available. When replacing all parts of either the original or present version 
must be installed. 
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BALL STUD VERSIONS 



REPLACING BALL STUD 



— Original version with 10 mm ball diameter. 
M 6 threads (originally this version was 
without threads, also refer to "Replacing Ball 
Stud"). 



1. Unscrew ball stud after removing clutch (air 
cleaner removed). 



Note 



2 — Modified version, 19 mm ball diameter, 

M 6 threads without washer (was used briefly 
in standard production). 



3 - Modified version, 19 mm ball diameter, 
M 6 threads with washer. 



Present version, 19 mm ball diameter, 
M 8 threads with washer. 



Ball studs are locked with Loctite so that removal 
must be done carefully and perhaps turning back 
and forth several times will be necessary. 
Heat a removed clutch housing (up to about 
250 "C/4S0 °F) to facilitate removal of the ball 
stud. 



2. Clean threads with, for example, Loctite Cleaner 
0706 prior to screwing in a new ball stud 
(19 mm dia. instead of 10 mm dia.}. Spread a 
thin coat of Loctite 270 on thread flanks. 
Screw ball stud version 3 with washer in clutch 
housing. After depletion of stocks version 3 will 
no longer be available. Then use ball stud 
version 4 with washer (tap M 8 threads in 
clutch housing). 





The ball stud in cars prior to Chassis Number 

928 820 0491 

is not screwed, but pressed in. On these cars the 
replacement of the ball stud will require installing 
a M 6 threaded insert in the bore, e. g. Helicoil. 



For ball stud version 4 (after depletion of version 3 
stocks) the clutch housing has 8 mm threads 
(without a threaded insert). 
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These jobs can only be performed after removal of 
the clutch housing. 
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REMOVING AND INSTALLING CLUTCH 
HOUSING 



Removing 



1. Remove front exhaust lines. 



2. With clutch removed unscrew mounting bolts 
for central tube to clutch housing and clutch 
housing to engine. 



3. Remove both mounting bolts of transmission 
mounts on rear axle cross member. 




4. Apply tire iron on transmission and rear axle 
cross member. Push back transmission and 
central tube far enough so that the clutch 
housing can be removed. 




30 - 22 Replacing Ball Stud 
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I n s t a I I i n g 



CHECKING CLUTCH DISCS 



Installation in reverse order. 
Watch specified torque. 



Inspect splines. Clutch discs must slide easily on 
short drive shaft. Slight radial play is designed 
in and is not important. 



2. Inspect rivets. Replace clutch disc when in 
doubt. 



Inspect clutch linings. If clutch linings are 
covered with oil, burnt, damaged or worn 
locally, install a new clutch discs. 



Check lining thickness of clutch discs. Measure 
distance "rorn lining to highest point (rivet) on 
all four linings. Replace clutch discs when less 
than 0.3 mm. 



Note: 

See page 30 - 14 for former version clutch discs. 

Since clutch discs will be subject to different 
degrees of wear in operation, the lining thickness 
will vary. On unsprung disc the flywheel end lining 
between the flywheel and intermediate plate (white 
dot of paint) will be considerably thinner. 



5. Check clutch discs with lining for lateral runout. 
Max. permissible lateral runout at 190 mm dia. : 
0.4 mm. 
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CHECKING CLUTCH PRESSURE PLATE 



Clutch pressure plates have not been designed to 
permit overhauling or repairing. Checking is limited to 
dry cleaning and removing of dust with compressed 
air and emery cloth as well as a thorough visual 
inspection. 

1. Clean clutch. Clean bearing surface of pressure 
plate with emery cloth, if necessary. Then blow 
out entire mechanism thoroughly with compressed 
air. 

2. Check tips of diaphragm springs for traces of wear 
from clutch release bearing. Scoring to a depth of 
0.3 mm is not significant. 

3. Inspect bearing surface of pressure plate for 
cracks, burnt spots and wear. Check deflection 
with a steel ruler. Pressure plates with up to 

0.3 mm deflection inward (measured with a feeler 
gauge blade) can still be used. 

4. Inspect spring connections between pressure plate 
and cover for cracks. Check tightness of rivets. 
Replace pressure plates with damaged or loose 
rivets. 



CHECKING CLUTCH INTERMEDIATE PLATE 



Clutch intermediate plates have not been designed 
to permit overhauling or repairing. Checking is 
limited to dry cleaning and removing of dust with 
compressed air and emery cloth as well as a 
thorough visual inspection. 

1. Clean intermediate plate. Clean bearing surfaces 
with emery cloth when necessary. Polish out 
burnt spots. Blow out entire mechanism with 
compressed air. 

2. Check bearing surfaces for cracks, burnt spots 
and wear. Check deflection with a steel ruler. 
Intermediate plates with up to 0.3 mm 
deflection inward (measured with a feeler 
gauge blade) can still be used. 

3. Inspect spring connection between intermediate 
plate and intermediate plate housing for cracks. 
Inspect rivets for tight fit and adjusting elements 
for damage, replacing intermediate plate if 
necessary. 

4. Check tight fit of centering pins in intermediate 
plate of dowel pin centered clutch. Straighten 
or replace bent or damaged centering pins. 



30 - 24 Checking Clutch Pressure Plate 

Checking Clutch Intermediate Plate 



Printed in Germany 



9 28 



No. 


Description 


Q-y. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Circtip 


1 


Replace, concave 
side faces in, make 
sure of proper fit 




2 


Push rod 








3 


Rubber coyer 




Replace 




4 


Retaining ring 








5 


Piston 








6 


Dust cover 




Replace, coat very 
slightly with brake 
cylinder paste 




7 


Spring 




Position correctly 




8 


Dust cap 


1 






9 


Bleeder screw 








10 


Clutch slave cylinder 




Clean thoroughly 
with gasoline. Apply 
a very thin coat of 
brake cylinder paste 
to cylinder bore 
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Checking clutch disc for wear 

Clutch disc is removed 
Checking: 

Using a depth gauge, check thickness of 
lining to rivet head (dimension X). 

Note 

Measure only on flared rived head side. 




Dimension X is approx. 1.4 mm for new 

clutch discs. 

If dimension X is down to 0.3 mm, the clutch 
disc is worn and must be replaced. 
Please note that lining wear is not linear 

over the entire life of the clutch. 

Wear decreases considerably as the clutch 

mileage increases. 



1 - Lining 

2 - Clutch disc/lining spring 



Checking clutch disc for wear 
Printed in Germany - XXIX, 1992 
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No. 


Description 


Special Tool 


Remarks 


1 


Transmission holder 


'J 162 




2 


Depth gauge 




Srandard tool 




Grip plate 


9301 




4 


Mandrel 


9310 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Bolt 


6 


Tighten to specified 
torque 




2 


Washer 


6 






3 


Washer 


6 






4 


Bolt 




Tighten to specified 
torque 




5 


Washer 


8 






6 


Vacuum line holder 
Nut 


1 

8 






8 


Front converter housing 


1 






g 


Torque converter 


1 


Remove upward Rt^lace when we a: 
carefully with is excessive or ATF 
Special Tool 9301 has metal particles. 

Lubricate input flange 
and shaft/beating 
journals with a multi- 
purpose grease con- 
tainingMoS 2 . Place 
transmission upright 
and run in carefully 
with Special Tool 
9301. 
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REMOVING AND INSTALLING TORQUE CONVERTER 



Removing 

1. Remove transmission. 

2. Take off control pressure lever. 
Note 

Be careful not to place any force on lever shaft 
when loosening or tightening the mounting bolt, 
to prevent damage to shaft in transmission. Al- 
ways counterhold with a wrench when loosening 
or tightening (see page 37 - 14), 

3. Install transmission in assembly stand with 
Special Tool 9162. 




6. Note installed depth of converter (about 49 mm) 
for re fast ailing. 




7, Mount Special Tool 9301 on lorque convener 
and lift out converter carefully. 




4. Position transmission upright and remove con- 
verter mounting bolts through openings in 
converter housing. 



5. Remove front converter housing. 
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Installing 



Note 

If ATF contains clutch plate/brake band facing 
particles, clean inside of torque converter with 
Special Tool 9310 (flushing mandrel), fill con- 
verter with about 1 liter/quart of kerosene, install 
flushing mandrel and turn same with a drill 
running at slow speed. Repeat these procedures 
twice and let the fluid drain through the drain 
plug. 

If there are metal panicles in oil sump of trans- 
mission, torque converter will have to be re- 
placed. 




1. Mount Special Tool 9301 on converter. 



2. Lubricate input flange and bearing journal of 
converter with a multi-purpose grease con- 
taining M0S2 additives. 



3. Place transmission upright. Position drive dog 
on converter input flange opposite impeller 
for engagement. 




4, Run in conveter carefully, turning it back ai 
forth slightly. Also be careful not to damagi 
seal while running in converter. 



5. Measure installed depth (about 49 mm) of c 
verier, to make sure that convener is positi' 
correctly. Install front converter housing. 
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Manual Transmission/Control; 



CHANGING TRANSMISSION OIL 



Filling capacity approx. 3.8 liters/8 US pints of 
hypoid oil SAE 90, MIL-L-2105 B ; API Classifi- 
cation GL 5 



2. Clean filler plug, drain plug for manual trans- 
mission and also magnetic drain plug for 
differential, and tighten them to torque of 
1.9 to 2.3 mkg (14 to 17 ft lb). 




1 - Dra in plug 

2 - Magnetic drain plug 

3 - Filler plug 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Transmission support 


US 618 






Support bracket 


US 613/2 




3 


Support bracket 


US 618/4 
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REMOVING AND INSTALLING TRANSMISSION 



Removing 



f>. Remove battery (only for cars with bolted bat- 
tery console). 



1. Disconnect ground strap at battery. 



2. Loosen rear wheels. 



orh gear. 



6. Turn one rear wheel (holding wheel on opposite 
side) to position coupling bolt between input 
shaft and drive shaft, and remove bolt. 



3. Loosen parking brake cable at connector. 
Unscrew locknut and pull out cable toward 
rear (only for cars with welded battery console). 





4. Remove nuts on spring struts in luggage com- 
partment. 



7. Move shift lever to neutral and remove tear 
wheels. 




8. Detach brake calipers and suspend on wire so 
that brake hoses are without tension. 



9. Remove exhaust assembly after catalytic con- 
verter and remove heat shield. 
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10, After stripping back the dust cover, remove set 
screw from shift rod coupling. Detach shift rod 
by pushing it off of main shift rod. 




11. Remove battery console (only for cars with 
bolted battery console). 




12, Pull off wires on backup lights. Remove pulse 
transmitter for speedometer and both wires from 
mounting clips. 




13. Detach axle shafts at transmission end and sus- 
pend from rear axle cross member in horizontal 
position. 



14, Disconnect stabilizer bar at lower control arm. 



15. Support transmission with special tool 
US 8031 attached to stabilizer bar. 




16, Remove both bolts of transmission mounts on 
rear axle cross member as well as 2 bolrs be- 
tween rear axle cross member and frame. 




Note 

To improve the insulating effect of transmission 
mounts, (since March of 1980) the gap between the 
transmission mounts and rear axle cross member is 
measured during assembly and eliminated by in- 
stalling shims. 

For this reason the shims must be marked for in- 
stallation later. 
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17. Place floor crane underneath rear axle cross 
member, Mark position of rear axle cross 
member. Remove last 4 bolts on rear axle 
cross member. Tilt rear axle carefully, making 
sure thai spring struts or control arms do not 
twist. Support rear axle in tilted position to 
keep the entire weight off of the lower control 
arm link pins. 




18, Mount transmission support/bracket on trans 
mission. Remove 6 bolts between central tube 
and transmission, as well as Special Tool 
US 8029. Pull back transmission to one side 
and lower. 




Note 

Entire rear axle assembly of cars with a welded 
battery console must be removed. Mark toe eccen- 
tric for installation later and remove eccentric 
bolts. 




Installing 

1. Install the marked spacers or spacers of detei- 
mined thickness between the transmission mounts 
and rear axle cross member (see page 34 - 8 a). 

2. Watch marks of toe eccentric and cross member 
to body when installing the rear axle. 

3. Adjust parking brake (see page 46 - 8). 

4. Observe the specified torque values. 
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ADJUSTING TRANSMISSION SUSPENSION 



To prevent stress in transmission suspension and 
to provide good insulation, transmission mounts 
have to be adjusted. 



Note 

There must be at least 1 mm clearance between 
transmission case and side stop on transmission 
mount after tightening the mounting bolts. 



1. Install transmission and rear axle. Tighten trans- 
mission mount to transmission case bolts to spe- 
cified torque. 



2. Screw in cross memher to transmission mount 
bolts several turns. 



3. Lift transmission at center of case enough so 
that there is a gap between both transmission 
mounts and the cross member. Measure this gap 
on both sides and take up difference with shims. 





4. Place shims of determined thickness between 
the transmission mount and cross member, low- 
er transmission and tighten transmission mount 
to cross member bolts to specified torque. 
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N n 






Note When: 
Removing Installing 


Special 

i nsi ructions 


1 


Shift knob 


1 


Pull off of selector 
lever together with 
leather cover and 
frame 


Install with 
glycerine/gasoline 
mixed 1 to 1 


Other version 
with leather 
cover no. 3 
(pulled over) 


2 


Frame 


1 


Disengage retainers 
in center console 


Position correctly 




3 


Leather cover 


i 








4 


Rubber ring 


1 






Not for one 
piece version 
(shift knob with 
leather cover 
pulled over) 


5 


Sleeve 


1 








6 


Dust cover 


1 








7 


Screw 


i 




Si'r- ocking, 
replace if necessary 


2 versions: 
self- locking 
(polyamide 
plug); not self- 
locking use 
Loctite 270 


8 


Lock nut 


2 




Replace if necessary 




9 


Ball socket 


1 


Lift off with fork 
wrench. Readjust 
shift if locknuts are 
loosened or ball 
socket is turned in 
relation to guide tube 


Slight play between 
ball socket and ball 
head because of 
noise 




10 


Circl ip 


2 




Replace if necessary 




11 


Selector lever 


1 




Welded seam on 
bushings on left side 
looking forward 




12 


Plastic bearing 


4 




Replace if necessary. 
Insert with white 
paste (AOS 1260006; 




13 


Spring 


2 
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Description 


Qty. 


Note When 
Removing Installing 


Special Instruc- 
tions 


14 


Friction plate 


1 


:...-;:icate with white 
paste (AOS 1260006) 




15 


Guide rod 


1 


In neutral shift lever 
must be inclined toward 
rear by 2.5 - 2 . 
Adjust by turning ball 
socket. Lubricate all 
bushings with white 
paste (AOS 1260006) 




16 


Shift rnd 

OllJ.lL 1UU 








-_ 7 


Nut 


1 


First adjust shift lever 
lateral angle and then 

H h t f>h mill" try ^npc^ifipH 

torque. 




18 


Lockwashei 


1 


Replace, if necessary 




19 


Bolt 


1 






20 


Si.:;'' r \: ■:::i;in;; 


1 


Push in shift rod flush. 
Adjust shift lever cross 
angle. 




21 


Nut 


1 


Align ball socket and 

thi "Ft 1 1 p> \r pr n n nr t A 




22 


Guide rod bracket 


1 




Mounted to body 
or on central 
tube 


23 


Insulation 


1 


Held on central tube 
w_in tape, use Lire 
paste, e.g. Contifix, 
to facilitate. 




24 


Washer 


2 


Replace, if necessary 
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LINKAGE 



DISASSEMBLING AND ASSEMBLING SELECTOR 



Disassembling 

Pry ball socket off of ball head. Disconnect bracket, 
in so far as it is mounted on the frame tunnel, to 
remove the central tube (see "Removing and 
Installing Central Tube"). 




Assembling 

1. Place transmission on a workbench and apply a 
piece of wood underneath rear end so that 
transmission is approximately horizontal. Bolton 
central tube with 2 bolts and support from 
underneath with an universal transmission lift. 



2. Mount bearing unit (selector rod coupling) on 
interior selector rod of transmission with 
tapered bolt. If applicable, use Loctite No. 270 
(see page 34 - 8 d). 




3. Assemble guide tube with bracket (guide tube 
bearing) and ball socket. Assemble selector 
lever, selector rod and guide tube, lubricating 
all bearing surfaces with white paste 
(AOS 1260006). Don't tighten locknut for 
ball socket or selector rod to bearing unit 
(selector rod coupling) mounting bolt at this 
point. 
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4. Adjust shift to guarantee correct shift travel. 
Keep to the order of selector lever axial and then 
lateral inclination. 

The adjustment differs according to the mounting 
of the bracket. It is bolted on the central tube or 
body. 



cj Adjust selector lever lateral inclination. With 
transmission in neutral position turn bearing 
unit anticlockwise against stop and hold. 
Turn selector rod with selector lever until the 
selector lever is inclined to the left by 2 to 3°. 
Clamp selector rod flush with the bearing unit 
in this position (arrow = forward direction). 
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d) Adjust shift lever longitudinal inclination to 
87, 5-2 (2, 5 - 2 toward rear). First center 
the shift lever in neutral, since there is play 
in the interior shift rod of the transmission as 
well as in the shift rod coupling by design , 

Turn ball socket until the shift lever is upright 
(90 ) with the ball socket mounted on the ball 
stud. 




e) From this position unscrew the ball socket 
about 2 turns (lengthening the guide rod) and 
mount on central tube (plastic hammer). The 
shift lever longitudinal inclination should be 
87, 5-2 after compensation for the design 
play. If necessary, turn the ball socket accord- 
ingly. 




f) To exclude shift problems or damage to the 
ball socket, hold guide rod in correct 
position to the ball socket while tightening 
the locknut (ball socket horizontal, shift 
lever with guide rod on stop of reverse or 1st 
gear lock) . 



Horizontal Eall Socket Position: 
Slide special tool VW 402 between central tube 
flange and bail socket, and hold ball socket with 
a clamp. Don't apply excessive force. 

Guide Rod Position: 

Apply open-end wrench on surface (arrow) of guide 
rod provided for this purpose. Use openend wrench 
to turn shift lever with guide rod counterclockwise 
against stop in neutral in 2nd - 3rd plane and hold 
tight while tightening locknuts. 
Watch torque value. 




g) In neutral position turn shift lever against left 
and right stops, making sure ball socket does 
not rest on collar of ball stud. If there is no 
gap (clearance) on one side, the guide rod had 
been turned while tightening the locknut. In 
this case unscrew the locknut again and repeat 
point f) carefully. 
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Guide Rod Bracket Mounted on Body 



a) Adjusting procedures are identical with those e) Place insulation sheet on central tube after 

for bracket version mounted on the central adjus'.ing. 
tube except for the following points. 



b) Point a) omitted. 



c) After point b) separate special tool VW 40-204 
or 40-204 A due to missing mounting of guide 
rod bracket and apply section of special tool 
without pin close to the shift lever with the 
radius on the central tube. 

Some other support could also be used. 
Requirement: shift rod approximately parallel 
to central tube. This is equal to a distance of 
about 25 to 30 mm. 




d) Leave support underneath the shift rod during 
the entire adjusting procedures. Due to the 
missing bracket hold the shift linkage to keep 
it from sliding off of the support. 
It could be necessary to center out the shift 
linkage more often. 
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No. 


Description 


Special Tool 


Remarks 


1 


Support 


9149 




2 


Extractor 


9148 




3 


Spindle 


US 1078 




4 


Operating lever 


9155 




5 


Press tool 


P263 




6 


Holder 


9144 




7 


Coupling 




Spare part 


8 


Arbor 


US 8050/9 




9 


Pin 


US 8050 




10 


Puller, input shaft 


9140 




11 


Slide hammer 


VW 771 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


1 


Plug (magnetic) 


1 




Torque: 

22 Nm (16ftlb) 




2 


Bolt 

M 6 x 22 - 8.8 

mi £ ion 

M 6 X 22 — 12.S 


12 




Torque: 

9 Nm (7 ftlb) 

Torque I 

16 Nm (12 ftlb) 




3 


Washer 


12 






Plain washers 
are used in- 
stead of these 
washers for 
transm. with 
reverse gear lock 


4 


Case cover 


1 








5 


Gasket 


1 








6 


Vent 


1 








7 


Roll pin 


1 


Engage 5th gear 
and drive out 






8 


Split p n 


1 


First drive out 
roll pin no. 7 






9 


Interna 1 selector roc 


1 




Position correctly, 
depression for set 
screw must face left 




10 


Spring 








Only for 
transm. with 
reverse gear lock 


11 


Shift finger 










12 


U-spring 






Convex side faces 
down 




13 


Lockout spring 










14 


Backup light switch 


- 








15 


Plunger 






Stepped end faces 
switch 




16 


Plug 






Torque: 

19 Nm (14 ftlb) 




17 


Seal 






Replace 
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No. 


Description 


Qty. 


Note When; 
Removing Installing 


^JV'T-' CI J 

Instructions 


18 


Plug 


1 




Torque: 

19 Nm (14ftlb) 




19 


Seal 


1 




Replace 




20 


Spring 


1 








21 


Locking sleeve 


1 








22 


Clamping sleeve 


6 








23 


Selector rod (with 
selector fork for 4th 
and 5th gears) 


1 


Remove toward rear 






24 


Locking sleeve 


2 








25 


Spring 


1 








26 


Selector rod (with 
selector fork for 2nd 
and 3rd gears) 


1 


Remove toward rear 






27 


Selector rod (with 
selector fork for 1st 
and reverse gears) 


1 


Remove toward rear 






28 


Detent 


1 








29 


Circlip 


1 








30 


Countershaft 


1 








31 


O-ring 


1 




Replace, coat with 
transmission oil 




32 


Circlip 


1 








33 


Bearing cap 


1 


Pull out by turning 
and pulling 






34 


Seal 


1 








35 


O-ring 


1 




Replace, coat with 
transmission oil 




36 


Input shaft 


1 


Pull out with 
special tools 9140 
and 9148, but first 
lower cluster gear 


Drive in with piece 
of suitable pipe 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


37 


Bolt 


7 


Torque: 

30 Nm (22 ftlb) 




38 


Lock washer 


T 


Hollow side faces 
bearing cover 




39 


Reverse shaft 


1 


Turn and remove 
bearing unit with 
VW 771 




40 


Pinion shaft assy. 


1 


Press out with Insert with 9144 
9148 and P 263 




41 


Shim 


X 


Note quantity and If necessary, 
thickness for determine again, 
installation later Position correctly 




42 


Needle cage 


2 






43 


Thrust washer 


1 






44 


Reverse gear wheel 


1 






45 


Cluster gear 


1 






46 


Needle cage 


2 






47 


Washer 


1 






48 


Thrust washer 


1 


Torsional lock 
faces case opening, 
stick on case with a 
little grease 




49 


Seal 


1 


Drive in with 
special tool 
US 8050/9 
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DISASSEMBLING AND ASSEMBLING MANUAL TRANSMISSION 



Disassembling 



1 . Mount transmission on assembly stand with special 
tool 9149 and drain transmission oil. 




2. Remove differential (see page 39 - 1 ). 

3. Engage 5th gear, drive out roll pin (A) for shift 
finger and only then (when spring is relaxed) split 
pin (B) for spring support. 

Disassembling order is important, since otherwise 
the accelerated split pin (B) could cause injury. 




4. Drive out split pins for selector forks and remove 
selector rods toward rear (toward differential). 




5. Remove circlip for countershaft and take out 
countershaft. 

6. Remove circlip for input shaft. 

7. Remove bearing cover by turning and pulling. 
Remove O-ring and pull out input shaft with 
special tools 9140 and 9148. 

Note 

Always first remove the countershaft and lower 
cluster gear to bottom of transmission. 
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8. Remove pinion shaft mounting bolts, mount special Assembling 
too! 9144 on the bearing unit and turn this unit 
until reverse shaft can be removed with special tool 

VW771. 1. Stick thrust washer for cluster gear on case with 

a little grease. 




Note 

Reverse shafts without threads are driven out from 
the inside with a suitable mandrel after removal of 
the pinion shaft. 



9. Press out pinion shaft with special tools 9148 and 
P263, 




2. Place assembled cluster gear in case. 



3. Drive in assembled input shaft without 

synchromesh parts over outer race of grooved 
ball bearing against stop with a suitable piece 
of pipe or mandrel, applied alternately. 




4. Insert O-ring for bearing cover and lubricate 
lightly with oil. 



5. Install bearing cover and circlip. 



6. Swing transmission on assembly stand so that 
input shaft faces down. 



A — US 1078 or 40 - 19 



7. Insert needle cage and thrust washer in input 
shaft. 



8. Place synchromesh parts for 5th gear on clutch 
unit. 



\ 
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9. Place reverse gear wheel in case as shown in figure. 




10. Screw centering pins (locally made) for installation 
of pinion shaft in case and install shims S 3 of 
determined thickness and quantity. 

1 1 . Mount special tool 9144 on pinion shaft bearing 
cover and guide in pinion shaft carefully. Watch 
out especially for the 5th gear synchromesh parts 
and reverse gear wheel. 




A - Centering pins (locally made) 



Note: 

Engage 4th gear to prevent operating sleeve for 
4th and 5th gears from slipping. 

12. Position reverse gear wheel correctly with a 
suitable screwdriver, unscrew centering pins 
for bearing unit and turn latter together 
with the shims until the reverse shaft can be 
installed. 




13. Turn bearing unit with shims S3 to installed 
position, remove special tool 9144 and torque 
mounting bolts to 30 Nm (22 ftlb). 



14. Measure distance "Z" between input shaft 
and pinion shaft (see page 35 - 15). 



15. Move countershaft to installed position and 
install shaft with O-ring, which is given a light 
coat of oil. Install snap ring. 
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Note: 

Assembly can be made easier by turning transmission 
in the assembly stand until the cluster gear falls into 
its installed position under its own weight. 



16. Drive in sea! for internal 
Special Tool US 8050/9. 



rod with 




17. Engage neutral. 




9 8 7 6 5 1 



18. Install selector rods, selector forks and shift 
interlock components. 



1 - Plug 

2 - Selector rod, 4th and 5th gear 

3 - Detent plunger 

4 — Spring 

5 — Spring 

6 — Detent plunger 

7 — Selector rod, 1st and reverse gear 

8 - Interlock pin 

9 - Selector rod, 2nd and 3rd gear 



Printed in Germany - VI, 1982 



Disassembling and Assembling Manual Transmission 34 - 1 7 



34 



u a I T r a 



ssion /Controls, Case 



9 28 



19. install internal selector rod with shift finger and 
springs as shown in figure. Concave surface of 
spring faces down to selector rod. 




20, Turn internal selector rod 180° with Special 
Tool 9155 and install pin for shift finger. The 
torsion spring will be under tension in this 
position and cavity for pointed screw in internal 
selector rod faces left (looking forward). 





A — Spring (concave surface faces down) 
B —Spring (only for transmissions with reverse 
gear shift lock) 



21. Check by shifting through all gears with Special 
Tool 9155. 
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Manual Transmission/Controls, Case 




No. 


Description 


Qty. 


Removing 


Note When: 
Installing 


Special 
Instructions 


1 


Vent 


1 








2 


Bolt 


2 




Torque: 9 Nm 




3 


Washer 


2 








4 


Gear lock 


1 




Check locking 
pawl for easy 
movement 




5 


Leaf spring 


1 




Position correctly 




6 


Case cover 


1 
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No. 


Description 




Remarks 


1 


Support rail 


VW 457 




2 


Mandrel 


VW 407 
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Description 


Qty, 


Note When 
Re moving Installing 


Special 


1 


Needle bearing 


2 






2 


Spacer 


1 






3 


Synchronizer ring 


1 






4 


Shift band 


2 






5 


Stop 








6 


Thrust block 


1 






7 


Cirelip 


1 








Ball bear ins 


1 


Press off with Heat to approx. 
VW 457 and VW 103° C/212 0 F and 
407 drive on 




9 


Input shaft 









DISASSEMBLING AND ASSEMBLING INPUT SHAFT 



Disassembling 

1. Remove circlip. 

2. Press off ball bearing with a pertinent mandrel 
(e.g. VW 407) and Special Tool VW 457. 



Assembling 



Heat ball bearing to approx. 100° C/212° F and 
drive on. 



Modification from Transm. No. 118 iQi 



A new input shaft with modified clutch body and 
a new synchronizer ring for 5th gear are installed 
from Transmission No. 118 1093. 

Ttiis modification has changed distance "Z" and 
the calculation of distance "X" (see pages 35 - 11 
and 35 - 15). 




Note 

Old and new parts must not be installed together 
when repairing. 
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No. 


Description 


Special Too) 


Remarks 


1 


Retainer 


9142 




2 


Support rail 


VW457 




3 


Separator 


US 1103 




4 


Wrench 


9143 
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No. 


Description 


Qty. 




Note When 
Removine Installing 


Special 
Instructions 


1 


Circlip 


l 


Replace, if necessary 




2 


Shim (distance y) 


X 


Note number and If necessary, remeas- 
thickness for ure thickness 
reassembly 




3 


Shift sleeve 


1 






4 


Hub 


1 






5 


Needle bearing 


1 


Mark for Install with same gear 
reassembly 




6 


Inner race 


1 


Mark for Hea: to approx, 
reassembly iq0° C/212° F, install 
with same needle 
bearing and gear 




7 


Gear. 4th speed 


1 


Check synchronization, 
replace in pairs only 




8 


Thrust washer 


1 






9 


Needle bearing 


1 


Mark for Install with same gear 
reassembly 




10 


Inner race 


1 


Mark for Heat to approx. 

reassembly 100° C/212° F. install 
with same needle 
bearing and gear 




11 


Gear, 3rd speed 


1 


Check synchronization, 
replace in pairs only 




12 


Shift sleeve 


1 






13 


Hub 


1 






14 


Needle bearing 


1 


Mark for Install with same gear 
reassembly 




IS 


Inner race 


1 


Mark for Heat to approx. 

reassembly 100° C/212° F, install 
with same needle 
bearing and gear 




16 


Gear, 2nd speed 


1 


Check synchronization, 
replace in pair; only 




17 


Thrust washer 


1 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


18 


Needle cage 


1 


Mark for reassembly 


Install with same 
gear 




19 


Inner race 


1 


Mark for reassembly 


Heat to approx. 
100 °C/212°F, 
install with same 
needle bearing and 
gear 




20 


Gear, 1st speed 


1 




Check synchroniza- 
tion, replace in pairs 
only 




21 


Shift sleeve 


1 








22 


Guide sleeve 


1 




Flat surface on 
side flank faces 1st 
gear 




23 


Shim (distance X) 


X 


Note quantity and 
thickness for 
reassembly 


If necessary, 
remeasure thickness 




24 


Lock nut 


1 




Tighten to specified 
torque, lock by 
staking 




25 


Reverse gear 


1 




Cavity faces lock 
nut 




26 


Tapered roller bearing 
inner race 


1 


Press off together 
with bearing cover 


Heat to approx. 
100 C C/212 °F and 
drive on 




27 


Shim 


1 








28 


Bearing cover 


1 


Press off 


Replace only 
complete with 
tapered roller 
bearing and shim 




29 


Tapered roller bearing 
inner race 


1 


Press off with a 
suitable separator 


Heat to approx. 
100 °C/212°F and 
drive on 




30 


Pinion shaft 


1 




Adjust if necessary. 
Note pair number 
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DISASSEMBLING AND ASSEMBLING PINION SHAFT 

Disassembling 



1. Press gears and inner races off of pinion shaft with 3. Press off bearing cover with a suitable press tool. 




4. Press off large tapered roller bearing inner race 
with a suitable seperator. 

A - Standard U-steei (U 200) approx. 260 mm long 

u 
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Assembling 

1. Tighten lock nut to specified torque with 3. Press assembled gear set together with an 

Special Tools 9142 and 9143. appropriate piece of pipe (e, g. VW 519). 

Approx. 5 tons of pressure. 




35-10 Disassembling and Assembling Pinion Shaft 
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DETERMINING SHIM THICKNESS "X" OF PINION SHAFT LOCK MUT 



Note 

To guarantee perfect running of spur gears from pinion shaft and countershaft, shims must be used 
on the pinion shaft. 



« — 1 




U A ► 

A — Distance from pinion head to bearing surface of lock nut 

B — Distance A + r (pinion shaft deviation) 

r - Pinion shaft deviation (e, g. N 1 2) 

1 - Design specification 

Transmission Type G 28.03 108.85 mm up to transm. no. 118 1092 

108.70 mm from transm. no. 118 1093 

Transmission Type G 28.05 110,70 mm from transm. no. 110 5001 
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Measuring Procedures 



1 . Measure distance "A" with a sliding calipers. 




2. Work out distance "B" 
B = A + r 

3. Work outdistance "X" 

(Type G 28.03 up to Transm. No. 118 1092) 
X = 108.85 - B 

4. Work out distance "X" 

(Type G 28.03 from Transm. No. 118 1093) 
X = 108.70 — B 



5. Work out distance "X" 

(Type G 28.05 from Transm. No. 110 5001) 
X= 110.70 - B 



Example (Type G 28.03 up to Transm. No. 118 1092) 

Distance "A" = 106.90 
Distance "B" = A + r 

A = 106.90 mm 
+ r = 0.12 mm 

107.02 mm 

Distance "X" = 108.85 — B 

108.85 mm 
- 107.02 mm 

1.83 mm 



35-12 Determining Shim Thickness "X 
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DETERMINING SHIM THICKNESS " Y " AT GEAR SET END 



Note 3, Install a shim with maximum thickness "Y" ti 

take up all play. 

Since a circiip on the pinion shaft prevents axial 




2. Install new circiip in groove. 
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MEASURING DISTANCE "Z" BETWEEN INPUT SHAFT AND PINION SHAFT 



Since the new Porsche synchronizing system coes not employ circlips, it is important to make sure 
that distance "Z" is maintained between end face of input shaft and 4th/5th speed hub on pinion shaft. 



Distance "Z 



0.2 to C. 3 mm up to transm, no, 118 1092 
0,4 to C. 6 mm from transm, no. 118 1093 




1. Measure distance "Z" between input shaft and 
hub with a feeler gage. 




Note 

Do not measure distance between synchronizer 
ring and shift sleeve or clutch body and shift 
sleeve. 



2. If distance "Z" is not 0. 2 to 0, 3 mm or 
0, 4 to 0. 6 mm, disassemble pinion shaft 
again and correct shim thickness "X", Of 
course, it will also be necessary to redeter- 
mine shim thickness "Y" on end of pinion 
shaft. 
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<-> DISASSEMBLING AND ASSEMBLING SYNCHRONIZERS 



The transmission of the 928 is equipped with modified Porsche synchronization for all forward speeds. 
One of the changes is the omission of circlips, which previously were used to keep the synchronizing 
ring thrust blocks and shift bands from moving axially. In the new system this is accomplished by a 
shift sleeve with beveled flanks. 




1st Gear 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Installation Note: 



1 groove on face 

2 bevelled flanks 
Asymmetrical shift band 
Two straight flanks 

Short side of shift band must 
be to right of thrust block 




2nd Gear 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Installation Note: 



2 grooves on face or red dot 
2 bevelled flanks 
Symmetrical shift band 
1 straight, 1 bevelled flank 

Bevelled side of stop must 
face to right as seen from 
top view 




3rd Gear 

Synchronizer ring: 
Thrus: !-■!■ ■■ck: 

Shift band: 
Stop: 



2 grooves on face or red dot 
2 bevelled flanks 

2 separate shift bands 
Bevelled flanks 
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4th Gear: 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Note: 



No grooves 

2 bevellec flanks 

2 separate shift bands 

Bevelled flanks 

See below 




5th Gear: 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Note: 



No grooves 

2 bevelled flanks 

2 separate shift bands 

Bevelled flanks 

See below 



Fifth gear synchronizer ring is identical with fourth 
gear synchronizer ring up to Transmission No, 118 1092. 



Fifth gear synchronizer ring cannot be used on 4th 
gear wheel beginning with Transmission No. 118 1093, 
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CHECKING SYNCHRONIZATION 



Check installed diameter of synchronization rings 
to guarantee perfect synchronization. 



Check installed diameter of installed synchroni- 
zation ring with a micrometer. Micrometer must 
be applied at highest point of synchronization 
ring. 




Installed Diameter: 



1st through 5th speed = 86. 0 - 0, 24 mm 



Printed in Germany Disassembling and Assembling Synchronization 35 - 19 




No. 


Description 


Special Tool 


Remarks 


1 


Support rail 


VW 457 




2 


Mandrel 


VW 407 
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No. 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


1 


Needle bearing 


2 








2 


Washer 


1 






Only for transm. 
type 28, 05 


3 


Circlip 


1 








4 


Circlip 


1 








5 


5th gear 


1 


Press off with 
VW 407 and 
VW 457 


Replace only in pairs 
(with input shaft), 
large shoulder faces 
spacer 




6 


Spacer 


1 








7 


4th gear 


1 


Press off with 
VW 407 and 
VW 457 


Replace only in pairs, 
large shoulder faces 
3rd gear 




8 

S 


3rd gear 

Countershaft hub 


1 
1 


Press off with 
VW 407 and 
VW 457 


Replace only in pairs, 
small shoulder faces 
stop 





DISASSEMBLING AND ASSEMBLING COUNTERSHAFT HUB/GEARS 



Disassembling 

1, Remove circlip. 

2, Press off gears (3rd, 4th and 5th) 

with a suitable mandrel {e, g. VW 407) and 
Special Tool VW 457 

■?1 



T 




Assembling 



Heat gear to approx. 100° C/212° F and install 
to correct position. 
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Automatic Transmission / Controls, Case 




No. 


Description 


Special Tool 


Remarks 


1 


Removal plate 
Chain 


9163 
9164 
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REMOVING AND INSTALLING AUTOMATIC TRANSMISSION 



Removing 



4. Detach parking brake cable and lock. 



1, Remove battery. 

2, Unscrew self-locking hexagon nuts from spring 
struts in trunk. 





5. Remove rear wheels. 



6. Unscrew air duct. 



3. Disconnect multiple plug in spare wheel well 
and pull out toward rear. 





37-2 Removing and Installing Transmission 



Printed in Germany 



Automatic Transmission / Controls. Case 



37 



7. Turn crankshaft until converter drain plug can 10. Remove cross member, 
be seen. Now unscrew drain plug and drain 



A [■[■'. 




11. Remove exhaust system from primary 
muffler. 

8. Unscrew oil filler tube from oil pan and drain 
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12. Remove exhaust system guards. 



13. Remove battery console. 



14. Remove rubber cap from sight hole in central 
pipe and turn crankshaft to position double 
clamp that capscrew can be removed. 




15. Detach brake calipers and suspend that brake 
hoses are without tension. 



16, Detach axle shafts from transmission and 
suspend in horizontal position. 



17, Detach holder for parking brake cable and 
pull out cable toward rear. 



18. Remove rear reinforcement plate. 




19. Detach stabilizer from lower control arm. 




37-4 Removing and Installing Transmission 
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20. Support transmission on stabilizer bar with 
Special Tool 916-1. 




21. Remove two bolts from transmission mounts 
and two bolts holding rear axle cross member 
to frame. 




22. Mark position of toe eccentric bolts for rein- 
stallation and remove eccentric bolts. 




23. Mark position of rear axle cross member for 
reinstallation. 




24. Place jack underneath rear axle cross mem- 
ber and remove mounting bolts from cross 
member. 
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25. Lower rear axle carefully and be careful thai 
spring struts, cross member and bearing 
brackets do not lilt. 



Note 

A second person is required for removal of 
rear axle. 

26. Mount Special Tool 9163 on universal trans- 
mission lift and place underneath transmis- 
sion. 

27. Lift transmission and detach Special Tool 
9164. 

28. Lower transmission a little, detach selector 
lever cable and disconnect cable sleeve. 




_ J = li J I off vac;:i;::) lice from vacuun modula- 
tor and press out of holders. Detach transmis- 
sion cable and remove holder for guide tube. 




30. Remove six bolts of central tube. This re- 
quires lowering transmission as fas as possible. 




Note 

When lowering transmission, be careful that check 
valve for air injection does not damage brake line. 




31. Pull transmission out of coupling splines and 
lower carefully. 
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FRONT CONVERTER HOUSING, EXCHANGING 



Note 

Before installing new automatic transmission/final drive assembly into vehicle, front converter housings 
must be exchanged between new and old units. This is to maintain factory adjustment between drive 
shaft coupling and transmission input shaft. 




Perform following steps: 



1. Loosen 6 bolts (2) attaching drive plate to 
torque converter (1) through opening (arrow). 



2. Remove 8 bolts holding front converter housing 
(A). 



3. Exchange front converter housings only. 



4. Tighten converter housing bolts to 1,9 - 2. 3 
mkg (14 - 17 ft lb). 



5. Tighten drive plate bolls to 3. 2 - 3.9 mkg 
(23 - 28 ft lb). 
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Installing 



1. Move central tube to installed position with a 
suitable piece of wood. Install rear reinforce- 
ment plate for car lifts without a center pillar. 



3. Install accessible bolts on central tube and 
tighten hand tight. 




4. Lift transmission and remove piece of wood 
from central tube. 



5. Lower transmission until all bolts can be in- 
stalled on central tube flange. 



6. Tighten six mounting bolts to specified tor- 
que. 



2. Lift transmission with universal transmission 
lift and Special Tool 9163, and push it in*o 
splines of coupling. 




7. Lift transmission again so that selector lever 
and transmission cables can be installed with- 
out tension. 



8. Lift transmission and hold in installed position 
with Special Tool 3164. 
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9. Push up wire harness through opening in spare 
wheel well and install rubber grommet. 



13. Mount transmission on cross member and 
tighten ail bolts to specified torque. 



10, Lower universal transmission lift. 



Note: 

Watch marks for correct reinstallation. 



11. Position rear axle and tighten all bolts except 
for the two transmission mount bolts. 



Note: 

A second person is required to install rear axle. 




12 . Lift transmission and detach Special Tool 
9164, 
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REMOVING AND INSTALLING SELECTOR LEVER CABLE 



Removing 



Note 

To remove the selector lever cable it will be 
necessary to remove muffler and rear shield. 
Furl her the rear axle has to be removed up to the 
control arm mountings and lowered (see page 
37 - 2, "Removing and Installing Transmission"). 



1. Unscrew ground strap of battery. 




6. Disconnect selector lever cable at transmission 
and detach cable sleeve at holder. 



2. Remove selector lever grip and take off rubber 
cover. 



7, Take off ball head, hexagon nut and mounting 
parts. 



3. Remove cover frame (see page 37 - 10 a). 



8. Mount wire on cable and pull out selector lever 
base by applying a jerk forwards. Lower central 
tube and transmission slightly for this purpose. 



4. Pull bulb holder carrier out of retaining clips. 



5. Mark location of selector lever base for rein- 
stallation and remove mounting screws. 
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5, Install cover frame and place selector lever 
ai "N". 



Note 

If light opening of gate and letter "N" are not 
exactly opposite each other in cover frame, 
remove cover frame again and reposition selector 
lever base in slots. 



9, Remove cable citclip from selector lever 
and detach cable sleeve at selector lever 
base. 



Installing 



1. Attach cable sleeve on selector lever base, 
tightening the hexagon nut carefully. 



2. Push cable on to selector lever pin and install 
circlip. 



3, Mount wire, pulled forward during removal, 
on cable and pull cable toward rear. 



Note 

Selector lever cable must be routed underneath 
a metal tab, which is mounted on converter 
housing with a hexagon screw. 



6. Adjust selector lever cable and check adjust- 
ment (see pages 37 - 11 to 37 - 12), 



4. Install selector lever base (watching mark) 
and tighten the mounting screws. 



3: - 10 Removing and Installing Selector Lever Cable 
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6. Move selector lever to position "N" and remove 
frame inclined toward rear. 



Installing 



1. Move selector lever to position "2 " 



2. Push gate in frame forward all the way. 



£. Install cover frame in correct position and 
move selector lever to position "P". 



4. Push cover frame forward and move right side 
to correct installed position (this is done by 
lifting left rear corner slightly and pushing 
down on right side). 



5. Push down on left rear corner until frame fits 
in center console correctly. 



6. Move selector lever between "R" and "P", 
connect gate on selector lever and push for- 
ward. 



7. Push front locking bar toward rear until it 
engages. 





8. Move selector lever to position "2" and push 
rear locking bar toward rear until it engages. 



A ~ Locked 
B - Unlocked 



9, Attach gate in selector lever, install rubber 
cover in correct position and install selector 
lever handle. 



10. Move selector lever in and out of all positions 
and make sure that cover frame fits correctly. 



37 - 10 b Removing and Installing Selector Lever 

Cover Frame 
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REMOVING AND INSTALLING SELECT 



Note 

At the beginning of standard production cover 
frames without locks were used. These frames 
can be pried out of the center console with a 
suitable screwdriver. 

Removal of the new version with locks, on the 
other hand, requires unlocking both locking bars. 



1 2 




1 - Cover frame without lock 

(old version) 

2 - Cover frame with lock 

(new version) 



Removing 



1. Remove selector lever handle and take off 
rubber cover. 



2. Move selector lever to position "1" and push 
rear locking bar forward against stop with a 
suitable tool (e.g. scribe). 



LEVER COVER FRAME 




3. Move selector lever to position "R", disconnect 
gate and push forward as far as possible. 

4. Push front locking bar forward against stop with 
a suitable tool (e. g. scribe). 

5. Move selector lever to position "P" and press 
out cover frame carefully with a suitable screw- 
driver applied at the left rear corner. 
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b c d 

1. Place selector lever in N. 4. Adjust cable so that ball socket attaches to 

operating lever without tension. 



2. Detach cable from operating lever (on brans,). 



3, Place selector operating lever (on trans.) in 
N_position . 
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CHECKING SELECTOR CABLE AND BACKUP LIGHT SWITCH OPERATION 



Note 7. Move lever to I\ Turn off engine. 

Correct adjustment of selector lever and selector 

cable is absolutely necessary for proper ope- 
ration of transmission. 

8. Adjust selector cable if necessary. 

1. Place selector lever in N. Apply parking and 
foot brakes. Start engine and idle at about 
1000 - 1200 rpm. 



2. Move lever to Engine speed must drop as 
gear engages. Backup lights must light. 



3. Move lever to P^ Engine speed should increase 
as reverse gear disengages. 



4. Move lever to FL Engine speed must drop as 
gear engages. 



5. Move lever to N_. Engine speed should in- 
crease as reverse gear disengages. 



6. Move lever to D. Engine speed should drop as 
gear engages. 



37-12 Checking Selector 

Cable and Backup Light Switch Operation 
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REMOVING AND INSTALLING ACCELERATOR CABLE 



Removing 

1. Detach cable ai transmission levee. Unscrew 
ball socket and locknut. Pull off rubber 
grommet. 

2. Detach cable at throttle valve lever. 



3. Remove circlip for cable sleeve and pull cable 
out forward, being careful not to bend cable. 




Installing 



Adjust cable (see page 37 - 14). 
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ADJUSTING THROTTLE PRESSURE CAB 



1. Detach cable at trans, lever. 

2. Adjust lever with adjusting bolt A after 
loosening clamping bolt B so that cable can 
be attached without tension or free play. 



Caution 

If clamping bolt E is loosened for adjustments, 
under no circumstances should bolt be lightened 
against stop inside transmission (damages opera- 
ting lever). Use second wrench. 




A - adjusting boh 
B - clamping bolt 



Note 

Ball socket of cable must be screwed on threads 
appro*, e mm (1/4 in. ). 

When cable is adjusted correctly, trans, lever 
travel will be approx. 33 mm (1 5/16 in.) as 
accelerator pedal is depressed from idle to full 
throttle (not kickdown). 
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CHECKING NEUTRAL/PARK STARTING 
SWITCH 



Starter should only operate in P or N positions wiih 
properly adjusted switch. 



ADJUSTING NEUTRAL/PARK STARTING 
SWITCH 



1. Move selector lever to position N. 



2, Loosen adjusting screw. 



3. Insert 4 mm dia. pin from US 8030 tool set 
through drive dog into locating hole in case. 




1 = operating lever 

2 = adjusting screw 

3 = clamping bolt 

4 = locating pin (from US 8030 tool set) 

5 = shaft 



4. Tighten adjusting screw. Remove locating pin. 

5. Check whether engine can be started with 
selector lever in N or P positions. 



n t r o 1 s , Case 




REMOVING NEUTRAL/PARK STARTING 
SWITCH 



1. Place selector lever in N position, 

2. Disconnect electrical plug. 

3. Remove clamping bolt 3 and pull operating 
lever J. (with attached driving dog) off shaft _5, 

4. Remove switch mounting bolts and withdraw 
switch. 



INSTALLING NEUTRAL/PARK STARTIN 
SWITCH 



1. Install switch and mounting bolts for same. 

2. Place operating lever 1 (with attached driving 
dog) onto shaft 5. 

3. Insert lugs of driving dog into switch. 

4. Insert clamping bolt 3 into operating lever 2 
and tighten nut. 

5. Connect electrical plug. 

6. Adjust switch. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Take-up rail 


VW 457 
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37-18 Disassembling and Assembling 
Front Converter Housing 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Circlip 


1 






2 


Input flange 


1 




If replaced, 
readjust 
connection 
between fly- 
wheel and drive 
plate 

(page 39 -51) 


3 


Bolt 


6 


Torque : 

54 - 64 Nm 

(39 -46 ftlb) 




4 


Lockwasher 


6 


Replace. Position 
correctly 




5 


Lockplate 


1 






6 


Drive plate 


2 




See below 


7 


Grooved ball bearing 


1 


Press from output Replace. Install in 
flange with VW 457 heated housing 
together with 
output flange 




8 


Spacer 


1 






9 


Circlip 


1 






10 


Grooved ball, bearing 


1 


Drive out with Replace. Heat 
suitable mandrel housing to approx. 

1 20 °C and press 
in with a suitable 
piece of pipe. 
Support input flange 




11 


Front converter housing 


1 




If replaced, 
readjust 
connection 
between fly- 
wheel and drive 
plate (page 
39 - 51 ) 



Note 

Two drive plates (each 1.5 mm thick) have replaced the single drive plate (2.0 mm thick). 
In conjunction with this change the input flange (Pos. 2) also had to be modified. 

Since spare parts of former version are no longer available, when repairing cars with only one drive plate 
they must be changed to the new version. 
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DISASSEMBLING AND ASSEMBLING FRONT CONVERTER HOUSING 



Disassembling 



A sse m bl ing 



1. Remove circlip and press out drive flange. 



1. Install both circlips in converter housing. 




2. Press grooved ball bearing on drive flange against 
shoulder with a suitable piece of pipe applied 
on bearing inner race. 



3. Heat convener housing to about 120° C/248° F 
and press in drive flange with grooved ball 
bearing against circlip. 



4. Install spacer and press in front grooved ball 
bearinc agsins: circlip a suitable piece of 
pipe applied on inner race. 



Note 



2. Press grooved ball bearing off of drive flange 
with Special Tool VW 457. 



To prevent the drive flange from moving out while 
pressing in the bearing, it must be supported from 
underneath with a suitable thrust pad. 




37 - 20 Disassembling and Assembling Front 
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TOOLS 



/ Com rols , Case 




No. 


Description 


Special Tool 


Remarks 


1 


Knurled head bolt 


9303 





Printed in Germany - III, 1979 



Removing and Installing Final Drive Housing 
and Rear Converter Housing 



37 - 21 



atic Transmission / Controls, Case 





No. 


Description 


Qty. 


Note When 

Removing 


Installing 


1 

Special 
1 Instructions 




1 


Vacuum box 


1 




Check length of 
pressure pin with 
9303 install with 
Omnifit Rapid Red M. 
Coat threads with 
Hy lorn a 






2 
3 


Bole 

Washer 
Race 


10 
10 

1 


Pull out with 2 
approx. 60 mm 
long bolts 


Tighten to specified 
torque 






5 

6 
7 
8 


l-'inal drive housing 

Piston 

Spring 

0- ring 


1 
1 
1 
1 




Replace, Coat with 

a'j f 






9 


Centrifugal governor 


1 










10 


Bolt 


2 




Tighten to specified 
torque 






11 


Washer 


2 










12 


Screw 


1 




Tighten to specified 
torque 






13 


Washer 


1 








- 


14 


Modulation pressure 
valve housing 


1 


Do not loosen or 
maladjust adjusting 
screw for bimetal 
spring 


Check valve for 
easy movement 
after tightening 
mounting screws 
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1 Description 


Qty. 


Removing 


Installing 


Special 
Instructions 


15 


Gasket 


1 




Replace 




16 


Bolt 


11 




Tighten to specified 
torque 




17 


Washer 


11 








IS 


Rear converter housing 


1 


Must face up in 
assembly stand. 
Loosen by apply- 
ing light knocks 
with a plastic 
hammer and re- 
move 






19 
20 


Shim 
Gasket 


x 

1 


\T/~^T' Fllif^L' n jirr 

l^VtC i iiiuftiiei? 

for reinstalla- 
tion 


Deterniine thickness 
again, if necessary 




21 


Automatic transmission 


1 
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REMOVING AND INSTALLING FINAL DRIVE HOUSING AND 
REAR CONVERTER HOUSING 



Removing 



1. Pull out race with two approx. 60 mm long bolts 
and take off final drive housing. 



2. Screw two siaybolts in transmission case and 
install gasket. 





A - Sraybolts 



2. Turn transmission in assembly stand until con- 
verter housing faces up. 



3. Align piston ring on input shaft that its gap is 
flush with the groove. 



3. Remove converter housing mounting bolts aad 
take off housing by applying light knocks with a 
plastic hammer. 



4. Install converter housing and tighten mounting 
bolts to the specified torque. 



Note 



Installing 



1. Install the number of shims noted while removing 
or the shims calculated for the axial play on the 
input shaft. 



Use a sealant (e. g. Hylomar SQ 32 M) on the lower 
seven bolts. This sealant remains permanently elast 
within a high temperatuie range. It is available froi 
Marston Olchemie GmbH in 5352 Zulpich. 
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5. Determine pressure pin for vacuum box by 
screwing Special Tool 9303 in housing and 
tightening slightly. Insert pressure pin and 
press it in against stop. Pressure pin should 
be flush with face of special tool. If not, 
install a different pressure pin. For this reason 
pressure pins are available in three different 
lengths, which are identified by colors. 




6. Install the determined pressure pin in the 
vacuum box with Omnifit Rapid Red M. 



37 - 26 Removing and Installing Final Drive Housing 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Vacuum modulator 


1 


Check length of 
pressure pin with 
special tool 9303 
and paste with 
Omnifit Rapid Red 
M. Coat threads with 
non- hardening 
sealant 




2 


Bolt 


10 


Torque: 

27 to 32 Nm 

(20 to 23 ftlb) 




3 


Washer 


10 






4 


Thrust ring 




Pull out with two 
approx, 60 mm long 
bolts 




5 


O-ring 




Replace, coat with 
ATF 




6 


Rear transm. case 








7 


Piston 


1 






8 


Spring 








9 


Support ring 








10 


Diaphragm spring 


1 


Concave side faces 
certrifugal governor 




11 


Spacer 








12 


Centrifugal governor 








13 


Bolt 


2 


Torque: 

7.0 Nm (5 ftlb) 




14 


Washer 


2 






15 


Bolt 


1 


Torque: 




16 


Washer 


1 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


17 


Modulation pressure 
valve housing 


1 


Bimetal spring Check valve for 
adjusting screw easy movement after 
must not be tightening mounting 
unscrewed or bolts 
maladjusted 




13 


Gasket 


1 






19 


Bolt 


11 


Torque: 

27 to 32 Nm 

(20 to 23 ftlb) 




20 


Washer 


11 






21 


Rear converter housing 


1 


Must face up in 
assembly stand. 
Loosen with light 
taps from a plastic 
hammer and remove 




22 


Shins 


X 


Note thickness for Redetermine 
installation later thickness if 
necessary 




23 


Gasket 


1 


Replace 




24 


Automatic 
transmission 


1 







Refer to pages 37 ■ 25/26 for instructions on removing and installing. 
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Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


l 


Eoli 


4 




Tighten to specified 
torque 




2 


Washer 


4 








3 


Pump housing with liner 


1 


Drive out with 
two bolts 






4 


Drive gear 


1 




Install with ATF 




5 


, ,car 


1 




Install with ATF; 
chamfered outer 
edge faces pump 
housing 




6 


O- ring 


1 




Replace, coat with 
ATF 




7 


Seal 


1 


Drive out with 
suitable screw- 
driver 


Replace, drive in 
flush with suitable 
thrust pad 




8 


Intermediate plate 


1 








9 


Threaded plug 


1 








10 


Ball bearing 


1 


Heat converter 

0 

l-i^iiiinrr T r\ 1 OCi (~~ 1 
UUU&llIg LU X£>U Vj / 

248 F and remove 


Drive in against stop 

VV J, L a iUJtaUiC L 111 Ui L 

pad 




11 


Breather 


1 








12 


Rear converter housing 


1 
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DISASSEMBLING AND ASSEMBLING REAR CONVERTER HOUSING 



Disassembling 



1. Remove ATF pump mounting bolts. 




2. Screw in two approx. 50 mm long bolts opposite 
each other and drive out pump by lightly 
tapping on bolts. 




Assembling 

Insert ATF pump in converter housing carefully and 
tighten mounting bolts to specified torque. 




A - Studs 
Note 

Screw two studs in pump housing to facilitate install, 
tion. 



Printed in Germany - III, 1980 



Disassembling and Assembling Rear 
Converter Housing 



928 



TOOLS 
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No. 


Description 


Special Tool 


Remarks 


1 


Thrust tool 


9180 


Consisring of ihrusi pad and 








rhrust sleeve 


2 


Mandrel 


P 254 
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Xo, 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


1 


Pressure piston 


l 




Position correctly 




2 


Spring 


i 








3 


Bolt 


l 




Tighten to specified 
torque 




4 


Holder 


l 








5 


Spring 


i 








6 


Piston 


l 








7 


Seal 


2 


Drive out from in- 
side to outside with 
suitable screwdriver 


Drive in to correct 
position with 9180 
and P 254 




8 


Plug 


2 




Tighten to specified 




9 


Seal 






Replace 




r 


Housing 


1 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE HOUSING 



Di sasse mblin g 

Drive out seals from inside to outside with a 
suitable screwdriver. 



Assembling 

1. Drive in inner seal to correct position with 2, Drive in outer seal to correct position with 

Special Tools 9180 and P 254. Special Tool 9180, 




Note 



Note 



Install seal that its sealing lip faces the auto- 
matic transmission. 



Install seal that its sealing lip faces the final 
drive. 



37 - 34 Disassembling and Assembling Final Drive 
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TOOLS 



Automatic Transmission / Controls, Case 




No. 


Description 


Special Tool 


Remarks 


1 


Assembly sleeve 


9305 




2 


Assembly tool 


9304 
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No. 


Description 


Qty. 


Removing Installing 


Special 
Instructions 


1 


Parking lock gear 


l 






2 


Bolt 


4 


Tighten to specified 
torque 




3 


Lockplaie 


4 






4 


Oil pan 


1 






5 


Casket 


1 


Replace, if necessary 




D 


Screw and washer 




Tighten to specified 
torque 




7 


Oil filter 


1 


Replace, every 

40. 000 km/25, 000 mi. 




8 


Spacer 


2 






9 


Bolt 


ii 


Tighten to specified 
torque 




10 


Valve body housing 


i 




Page 28 - 21 


11 


Kickdown solenoid 


i 






12 


Seal 


i 


Replace 




13 


Housing 


i 






14 


O-ring 


i 


Replace 




15 


O-ting 


i 


Replace 




16 


O-ring 


i 


Replace 




17 


Snap ring 


i 






18 


Cover 


i 






19 


O-ring 


i 


Replace, apply light 
coat of ATF 






Guide 


i 
i 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


21 


Spring 


l 






22 


Piston 


l 


Use 9305 Use 9305 




23 


Snap ring 


l 


Preload piston Preload piston 
with 9304 with 9304 




24 


Cover 


1 






25 


O-ring 


l 


Replace 




26 


Piston and seal 


l 






27 


Spring 


l 






28 


Spring 


l 






29 
30 


Pin 
Nut 


2 
1 


Mark for reinstalla- Redetermine length, 
tion if necessary 




31 


Adjusting screw 


1 


Replace 




32 


Pin 


2 






33 


Input shaft 


1 






34 


Stum 


X 


Note quantity and Redetermine thickness, 
thickness for re- if necessary 
installation 




35 


Brake band B 3 


1 






36 


Gear set with brake 
bands B 1, 8 2 and 
brake band guide 


1 






37 


Output shaft 


1 






38 


Transmission case 


1 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 



Disassembling 

Absolute cleanliness is very important when working 
on an open transmission. Perfect transmission function 
requires that there be no dirt on transmission parts, 
commaad valves or in oil circuits. Consequently 
disassembled parts must be washed thoroughly, oil 
bores flushed and dried. 

Never use gasoline to wash rubber seals, which 
would be damaged. Only use alcohol for cleaning. 

Also make sure that wool rags are not used on parrs, 
because even minute contamination (e. g. lint) 
could lead to disturbances. 



1. Detach final drive and remove bearing assembly 
with drive pinion (see page 39 - 22). 

2. Remove final drive housing, centrifugal gover- 
nor and modulation pressure valve housing 
(see page 37 - 21). 



Note 

It is essential to first take off the vacuum box for 
modulation pressure prior to removing the final 
drive housing. 

3. Pull parking lock gear off of output shaft. 

4. Remove front converter housing and torque con- 
verter (see page 32 - 1). 

5. Remove valve body (see page 38 - 21). 

6. Remove solenoid valve. 



7. Remove snap ring for cover of brake band B 2 
piston and lake off cover. 

8. Install Special Tool 9305 and press out piston 
carefully. 




9.. Attach Special Tool 9304 for cover of brake ban 
B 1 piston. Preload piston and remove snap ring. 




10, Release and unscrew special tool. 



11. Remove cover, piston and springs of brake hand 
B 1. 
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12. Remove pressure pins for B 1 and B 2. 

Note 

Mark pressure pins for reinstallation. 




A - Pressure pins 



13. Swing transmission in assembly stand to 
horizontal position. 



14. Remove adjusting screw B 3 and take out both 
pressure pins. 




15. Remove brake band B 3 forward. 



16. Pull input shaft out of gear assembly. 

17. Hold brake band B 1 on the drum with a snap 
ring from cover of brake band B 2 piston and 
remove gear assembly with brake bands. 




18. Drive out output shaft with a plastic hammer. 
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Assembling 



Use specified ATF on bearings and moving parts 
when assembling the transmission. 

1. Install output shaft with ball bearings in trans- 
mission case and drive in with a plastic hammer. 

2. Install parking lock gear. 

3. Attach final drive housing with centrifugal 
governor, modulation pressure valve housing 
and pressure piston (see page 37 - 21). 

4. Install the shims (either those noted while dis- 
assembling or those of redetermined thickness) 
with the bearing assembly and tighten drive 
pinion nut to specified torque (see pages 39 - 23 
and 39 - 29). 

5. Install brake band B 2 (steel band with radial 
groove liner) and brake band guide in trans- 
mission case. 




6. Lubricate and install radial bearing. 



7. Hold brake band B 1 fsteei band with smooth 
liner) on brake band drum with the snap ring 
for piston of brake band B 2. 

8. Install gear assembly with brake band B 1, guidi 
the support lever for the oil distribution sleeve 
into groove of transmission case. 

Note 

When guiding gear assembly into the transmission 
case, make sure that segment spline of sun gear on 
the output shaft meshes correctly in drum of brake 
band B 2. 




9. Install input shaft in gear assembly. 

10. Install brake band B 3 (thick steel band with 
radial groove liner) in transmission case from 
front. Insert both pressure pins in brake band 
and screw new adjusting screw c oated with a 
sealant in transmission case so far, until brake 
band is held. 




Printed in Germany - HI, 1 L J79 



Disassembling and Assembling Transmission 37-4 



37 



Automatic Transmission / Controls, Case 



928 



11. Turn transmission until input shaft faces up. 



Axial play will be the difference between 
"A" and "3". 



12. Measure axial play of gear assembly. It should 
be 0. 4 to 0. 6 mm. 



Adjust axial play to 0. 4. . . 0. 6 mm by using 
shims of pertinent thickness on the input shaft. 



Install rear convener housing with gasket and 
tighten four mounting bolts to specified torque. 

Check distance from upper edge of input shaft 
to upper edge of stator shaft with a depth 
gauge. This distance is "A", 



Note 

Prior to checking the axial play of the gear assembly, 
it will be essential to adjust the bearing assembly 
and tighten the drive pinion nut to specified torque. 




Pull up input shaft against the stop and repeat 
measurement. This distance is "S". 




13. Attach rear converter housing (see page 37 - 21). 



14. Install pressure pins for B 1 and B 2. 




A - Pressure pins 
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15. Install piston of brake band B 2 by guiding 
brake band piston into transmission case with 
Special Tool 9305 and making sure that the 
pressure pin has proper fit in bote of brake 
band B 2. 




16. Use a new O-ring on cover of B 2 brake L and 
piston and install with a spring. 

Note 

Apply a light coat of ATF on O-ring. 



17. Install snap ring for cover. 



IS. Install piston and cover of brake band B 1 
with Special Tool 9304. 




19. Measure distance of dead travel for pistons of 
brake bands B 1 and B 2. This is done by moving 
piston of brake band B 2 into lift position with 
air pressure supplied through lift pressure bore 
and checking distance "b". Then move the 
brake band piston into shift position with air 
pressure supplied through the shift pressure bore 
and recheck distance "b". The difference of 
both distances is dead travel "L". 




1 - Lift pressure - bore B 2 

2 - Shift pressure - bore B 2 

Check distance "a" while springs hold the piston 
of brake band B 1 in lift position. Then move 
this piston to shift position with air pressure 
supplied through shift pressure bore B 1 and re- 
check distance "a". The difference will be 
dead travel "L " , 




3 - Shift pressure - bore B 1 
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Dead travel "L" of pistons in brake bands 
R 1 and B 2 should be 3. 0 to 4. 0 mm. 



Note 

Dead travel "L" excessive - use longer pressure pin. 
Dead travel "L" insufficient - use shorter pressure 
pin. 



20. Adjust brake band B 3. 

Screw in the adjusting screw after loosening 
the counterout and tighten to 5 Nm (0.5 kpm). 
Check gap "A" on brake band. 




Unscrew adjusting screw by 13/4 turns and 
recheck gap "A". The difference between 
both distances is the dead travel, which should 
be at least 3 mm. 

Hold the adjusting screw to prevent maladjust- 
ment. Tighten counternut and grind off head 
of adjusting screw. 
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No. 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


20 


Screw 


1 




Tighten to specified 
torque 




21 

22 


Washer 
Shaft 


1 
1 








23 


Catch plate 


1 








24 


Seal 


1 


Lever cut with 
suitable screw- 
driver 


Drive in with suitable 
tool 




25 


Plug 


1 




Tighten to specified 
torque 




26 


Seal 


1 




Replace 




27 


Seal 


1 


Drive out with 
suitable screw- 
driver 


Drive in to correct 
position with suitable 
tool; lip faces out 




28 
29 


Snap ring 
Cover 


1 
1 








ou 


Seal 


1 




Replace, coat with 
ATF 




31 


Piston 


1 




Coat seal with ATF 




32 


Spring 


1 








33 


Fast charging valve 
for reverse gear 


1 








34 


Seal 


1 




Replace 




35 


Seal 


1 




Replace, coat with 
ATF 




36 


( arclip 


1 








37 


Washer 


1 








38 


Lever 


1 
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No. 


Description 


Qty. 


Note When 
Removing inMdiiiEig 


Special 


1 


Pawl 


l 






2 


Spring 
Pin 


i 
i 






A 


Circlip 


l 






5 


Bolt 


2 


Tighten to specified 
torque 




6 


Washer 


2 








Ami- restart and 
backup light switch 


1 


Adjust 


Page 37 - 15 


8 
9 


Bolt 
Washer 


1 
1 


Tighten to specified 
torque 




10 


Holder 


1 


Remove together 
with leaf spring 
and roller running 
on needle bearing 




11 


Leaf spring 


1 






12 


Needle 


X 






13 


Roller 


1 








Washer 


1 






15 


Pin 


1 






16 
17 


Lock washer 
Linkage 


1 

1 






lb 


Roller 


1 






19 


Washer 


1 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION CASE 



Disassembling 



1. Unscrew holder and remove with leaf spring and 
roller running on needles. 



3. Pull out spring for bearing pin from lever of 
brake band B 3 and drive out pin downward. 




2. Remove lock for pressure units B 1 and B 2, 
and remove both pressure units. 





Asse mbling 



1. Install catch plate in housing Guide shaft into 
spline of catch plate and tighten holding screw 
to specified torque. 




1 - Pressure unit B 1 

2 - Pressure unit B 2 
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■ 

No. 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


39 


Seal 


1 




Replace, coat with 
ATF and position cor- 
rectly 




40 


Spring retainer 


1 








41 


Pressure unit B 2 


1 




Do not mix tip with 
pressure unit B 1 




42 


Pressure unit B 1 
(identified by a groove 
all around) 


1 




Do not mix up with 
pressure unit B 2 




-2 


Seal 


1 




Replace, coat with 
ATF 




44 


Seal 


1 




Replace, coat with 
ATF 




45 


Spring 


1 








46 


Pin 


1 


Remove down- 
ward 






47 


Lever 


1 








48 


Brake band guide 


1 








49 


Case 


1 









37 - 48 



Disassembling and Assembling Transmission Case 



Printed in Germany 



I 



6. Install pressure units E 1 and B 2 in correct Note 
position and secure with lock. 

A rubber insert is installed as from May 7, 1979 to 
eliminate hydraulic noise in the lubricating circuit 
This rubber insert can be service installed in trans- 
mission without one. 




1 - Pressure unit B 1 

2 - Pressure unit E 2 A - Rubber insert 



Note 

Pressure units B 1 and B 2 have different designs 
and therefore must not be mixed up. For identi- 
fication B 1 pressure unit has a groove running all 
around. 
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2. Install linkage with washer and roller. 




1 - Linkage 

2 - Washer 

3 - Roller 

4 - Leaf spring 

5 - Roller on needles 



3. Install leaf spring and roller running on needles. 



4. Install holder and tighten bolt to specified 
torque. 




5. Push spring on to bearing pin and attach in trans- 
mission case. Tension spring with a scribe or 
suitable wire hook and slide on the parking lock 
pawl . 
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INSTALLING AUTOMATIC TRANSMISSION SECTION 



If transmission (A) section is installed, the following parts must be transferred from the defective 
transmission to the new transmission. 



1 — Front converter housing with mounting 

parts 

2 — Torque converter 

3 - ATF tank 

4 — Bearing assembly with drive pinion and 

mounting parts {replace O-ring) 

5 — Final drive 

6 — Adjusting nut 
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3. Install torque converter and front converter 
housing (see page 32 - 1 }. 



37 



4. Redetermine thickness of shims for bearing 
assembly and install bearing assembly (see pages 
39 - 24 and 39 - 29). 



5. Adjust drive pinion and ring gear {see page 
39-31). 
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I. Take transmission section out of crate and 
remove protective caps. 




Note: 

The outer seal between the transmission case and 
final drive is missing on transmission section for 
manufacturing reasons. 




2. Drive in outer seal to correct position with 
Special Tool 3180 (also refer to page 37 - 34). 




Note: 

The outer seal must be installed so that its sealing 
lip and spring supporting the sealing lip face the 
final drive. 
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TOOLS 




3 



No. 


Description 


Special Tool 


Remarks 


1 


Gauge set 


US 1090 




2 


Gauge and coupling 


VW 1318 


or P 378 


3 


Hose, adapters and bracket 


US 8030 
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ATF level in transmission will change with fluid 
temperature. Max. and min. marks on transparent 
tank are in reference to an ATF temperature of 
80 C/176° F. When ATF temperature is 20 to 
30° C/68 - 86° F, the ATF level will be 30 mm/ 
1 3/16 in. below minimum mark (see figure). The 
amount of ATF between min. and max. marks 
is 0. 2 liters/6. 75 fluid ounces. 



After correcting ATF level to specifications, 
operate brake pedal, leave selector lever in each 
position (R-N-D-N-R) several seconds and 
then return it to "N ", so that working pistons of 
power parts are filled with ATF. Recheck and, 
if necessary, correct ATF level. 




1 = max. at 80° C/176 F ATF temperature 

2 = min. at 80° C/176° F ATF temperature 

3 = max. at 20 to 30° C/68 - 86° F ATF- 

temperature 



Add ATF to correct level. Cleanliness is essential! 

If ATF level is too low, oil pump will draw in 
air, which can be heard. ATF will foam and 
cause incorrect readings when checking ATF 
level. Stop engine until ATF foam disappears 
(appro x. 2 minutes). Add ATF and recheck ATF 
level. 



Excessive ATF must be drained or drawn off, 
since otherwise transmission components would 
splash excessively and raise the temperature 
too much, until finally foamed oil is forced out 
through vent. This condition could damage 
transmission on a longterm basis. 



C - Stall Speed 

This check provides information on operation of 
engine, converter and transmission. I; is applied, 
when top speed cannot be reached or acceleration 
is insufficient. 



Note 

During this check all the engine power is converted 
into heat in the convene:, which is why this check 
must not last longer than 5 seconds. 

Rear wheels must not be permitted to turn for this 
check. 



Also engine must be at operating temperature and 
develop its full power. 



Extra equipment, e. g. compressor for air condi- 
tioning, must be turned off. 

Check must not be made with car' s tachometer. 

1. Connect tachometer that it can be read from 
driver' s seat. 

2. Run engine at about 2000 rpm approx. 2 minutes 
prior to testing. 

3. Apply parking brake all the way and depress 
brake pedal with left foot. 
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Prior to making repairs on an automatic trans- 
mission, trouble shoot transmission as instructed 
below and with help from the following tests. 



B - Transmission Fluid Level 



The specified fluid level is extremely important 
for proper operation of automatic transmission, 
so that following test must be carried out with 
great care. 



A - General Checks 

B - Transmission Fluid Level 

C - Stall Test 

D - Test Drive 

E - Pressure Test 



Important 

All jobs, which require that engine runs, should 
only be carried out with selector lever in "N" or 
"P" and parking brake applied. 

Exceptions: Tests, which require briefly a different 
selector lever position. 



A - General Checks 

: ; :llcv.-ing jo:; :"u=: be performed prior to any 
testing of transmission, and if defects are found, 
they must be eliminated before continuing with 
other work on transmission. 

1. Check engine tuning (ignition timing, idle and 
transition). 

2. Check for external damage, e. g. leaks on 
transmission (ATF) or final drive (hypoid oil) 
and missing or loose mounting bolts. 



Checking ATF Level 

Also check appearance and odor of ATF. Burnt 
friction linings cause a burnt odor. Contaminated 
oil could cause failure in valve body. 



In this case transmission must be removed and 
repaired or replaced. 



Test is carried out at engine idle speed, parking 
brake applied and selector lever at "N". Car must 
be on level surface. 



Let engine run at idle speed 1 to 2 minutes before 
checking fluid level, so that torque converter will 
be full. 



ATF level can be checked on a cold or warm 
transmission. However, the level will be more 
accurate on a cold transmission (20° - 30°C/ 
68° - 86° F ATF temperature). An ATF temperature 
of 80° C/176 F can only be guesstimated. 
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P - Test Drive- 



Vehicle should be driven in all gear ranges and 
under all possible road conditions. Do not test 
drive if there is obvious mechanical damage. 



Shift points in km/h (mph) 



Selector lever position "D" 


Upshift 


Downshift 


Accelerator pedal position 


km/h (mph) 


km/h (mph) 


Part throttle 1-2-1 
2-3-2 


26 - 33 (16 - 21) 
42 - 48 (26 - 30) 


16 - 23 (10 - 14) 

32 - 37 (20 - 23) 


Full throttle 1-2-1 
2-3-2 


97 - 105 (60 - 65) 
150 - 158 (93 - 98) 


45 - 52 (28 - 32) 


Kickdown 1-2-1 
2-3-2 




57 - 78 (36 - 48) 
122 - 133 (76 - 83) 



1. Note shift points and compare to chart above. 
Shifts should be smooth. Shifts should take 
place quickly and without lag in power trans- 
mission. 



2. Listen for any sign of engine speedup between 
shifts. Speedup between shifts indicates slipping 
brake bands or clutches. 

3. After road test check transmission for fluid 
leaks. 



Note 

All specified speeds are approximate. 
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4. Position selector lever at "D", floor accelerator 
pedal with right foot and check whether speci- 
fied stall speed is reached. 

Stall speed must be 2400 - 200 ipm. 
Note 

If stall speed drops by approx. 400 to 700 rpm 
below specified value, one-way clutch in torque 
converter is slipping. 

If stall speed is faster than specified value by about 
300 rpm, slip is in transmission. 

If stall speed is correct and top speed is still not 
reached, one-way clutch is locking in both direc- 
tions or has seized. This will usually be noticed 
during fast highway driving by ATF leaking through 
the vent. 

The stall speed will drop by approx, 125 rpm for 
each 1000 meters/39 00 feet altitude above sea 
level because of a drop in engine power. 

Even excessively high outside temperatures could 
cause stall speed tc drop slightly below the mini- 
mum value. 
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E - Pressure Test 



Note 

This lest will locate defects in ATF circuit 
(internal leakage, wear, sticking control 
valves, dirt in ATF system). 




a = main pressure 
b _ governor pressure 
c = modulator pressure 



o o o 




Hose adapters for pressure gauges (from US 8030) 




Gauge and coupling from VW 1518 plus bracket 
and parts from US 8030. 

Note 

After removing gauges, install plugs with new 
seals. 




Third gauge setup with US 1090 
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Work sequence 



1. Connect gauge with 0-25 bar (0 - 350 psi) 
range to main pressure gauge connection a. 

2. Connect gauge with 0-10 bar (0 - 140 psi) 
range to governor pressure gauge connection _b. 

3. Connect gauge with 0-10 bar (0 - 140 psi) 
range to modulator pressure gauge connection 



Note 

Before any other pressures are checked, modulator 
pressure must be measured at full throttle in "D" 
range at 88 km/h (55 mph) with vacuum line 
connected (see page 38 - 9). Adjust if necessary. 
Correct modulator pressure automatically affects 
main pressure. 



Note 

Pressure gauge set is set up in foot well of front 
passenger seat. Hoses are routed through window 
of right door. 




Hose adapters installed 



Printed in Germany - II, 1979 



Checking Transmission Operation 



38 - 7 



38 



A a 11 



Tri 




Checking Modulator Pressure 



1. Compress circlip (arrow) and remove cover. 

2. If inside of cover is wet with ATF, replace 
modulator. 

3. Adjust if necessary. 



Checking Main Pressure 

Not adjustable, modulator pressure automatically 
affects main pressure. 




Adjusting Modulator Pressure 



1. Compress circlip and remove vacuum modulator 
cover. 

2. Slightly pull adjusting key out and turn screw. 

3. After adjusting, push key into nearest slot. 
One turn of setting screw results in 0, 2 bar 
(2. 8 psi) pressure change. 

Note 

Changing modulator pressure also changes shift 
points. 



Replacing Vacuum Modulator 

Checking Governor Pressure 



Not adjustable. 1. Pull off vacuum hose. 

2. Compress circlip and remove cover, 

3. Remove modulator using 22 mm open end 
wrench. 

4. When installing, apply non-hardening sealing 
compound to threads. 
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Nominal Pressures in Eat (PSI) 



Test for 


Trausm, Type 
A 22. 01 
(1980) 


Transni, Type 
A 22. 02 
(1978, 1979) 


'1 csting i : ( iinli ijom. 


Modulator pressure 


3. 1 ■ 3. 15 

(44 45) 


3, 1 • 3. 15 

(44 - 45) 


Full throttle in range "D" (3rd gear) with connected 
vacuum line. Transmission temperature below 90° C/194° F. 


4. 6 - 4. 9 

(65 - 70) 


4. 6 - 4. 9 
(65 - 70) 


Measured on stationary car at stall speed in range 
"D". vacuum line disconnected. 


Main pressure 


10. 0 - 11. 6 

("Mfi - KIN) 


10.5 - 11.2 
(149 - 159) 


Measured on stationary car at stall speed in range 
"D", vacuum line disconnected. 


15. 2 - 20, 3 
(278 - 294) 


18,5 - 19.6 
(263 - 279) 


Measured on stationary car at stall speed in range 
"R", vacuum line disconnected. 


5.5-5.9 

(80 - 86) 


5,2-5,6 

(74 - 80) 


Full throttle in range "D" (3rd gear) at appro x, 
100 krn/h, vacuum line connected. 


Governor pressure 


0. 5-0. 6 (7-9) 

1. 5-1.7 (21-24) 

2. 1-2. 2 (30-31) 
2.5-2.6 (36-37) 

3. 1-3, 3 (44-47) 
3.9-4. 1 (55-58) 


0.5-0.6(7-9) 
1.5-1.7 (21-24) 
2, 1-2. 2 (30-31) 
2.5-2.6 (36-37) 
3.1-3. 3 (44-47) 
3, 9-4, 1 (55-58) 


20 km/h (12 mph) 
50 km/h (81 mph) 
75 km/h (47 mph) 
100 km/h (62 mph) 
130 km/h (81 mph) 
160 km/h (99 mph) 


>Vacuum line 
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 



Note; If transmission oil is black and smells burnt or there is an 

unusual large amount of metal burrs in oil pan, either 
repair or replace transmission. 



Conditions and Correction 



Condition: Transmission slips in all selector lever positions 

Correction: 1. Check modulating pressure, adjusting if necessary. If not 

adjustable, check movement of modulating pressure control 
valve. Clean modulating pressure safety valve in shift 
valve housing upper section, 

2. Check whether vacuum line from intake branch to vacuum 
box is plugged. If yes, replace, 

3, Check operating pressure. If too low or not available: 

aj Disassemble and clean shift valve housing, and service 
operating pressure control valve. 

b) Remove and inspect primary pump, replacing if necessary. 



Condition: Transmission grabs or car vibrates when moving off 

Correction: 1. Check modulating pressure, adjusting if necessary. 

2. Pull off vacuum line from vacuum box, checking whether 
ATF or fuel escapes, 

a) If ATF, replace vacuum box. 

b) If fuel , check fuel injection system and repair. 
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Condition: 



1st gear slips 



Correction: 



1. Check easy movement of control valve B 1, replacing 
shift valve housing if necessary, 

2. Remove and install brake band piston B 1, check seal 
and replace if necessary. 

3. Replace brake band B 1 and pressure part for B 1. Check 
easy movement of vent valves in support flange K 1, 
replacing support flange if necessary. 



Condition: 



Transmission slips during lst / 2nd shift or in 
2nd and 3rd gear 



Correction: 



1. Check modulating and operating pressures, adjusting if 
necessary. 

2. Replace shift valve housing, also replacing sealing bushings 
on plug tubes. 

3. Repair clutches K 1 and K 2 depending on findings. Visually 
inspect oil distribution sleeve, replacing if necessary. 



C onditii . 



Transmission slips in 3rd gear 



Correction: 



1. Remove shift valve housing, check sealing bushings on plug 
tubes and replace same if necessary. 

2. Repair clutch K 2 depending on findings. Visually inspect 
oil distribution sleeve, replacing if necessary. 
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Condition; 



Transmission slips when moving off in 1st and 
2nd gear, or moving off not possible in forward 
gear. Reverse gear is still good 



Brake band B 2 seriously worn or broken 



Correction: 



Adjust brake band B 2 by installing a longer pressure pin. Replace 
brake band, if seriously worn or broken. 



Condition: 



Transmission slips in all gears 



Correction: 



No or insufficient modulating pressure 

1. Check modulating pressure, adjusting if possible. 

2. Remove and service modulating pressure control valve. 

3. Check and clean modulating pressure safety valve in 
shift valve housing upper section. 



Condition: 



After installation, transmission has no power 
flow or fails after a brief time of operation 



Torque converter not installed according to instructions. 
Drive dogs do not engage accurately in drive gear of 
primary pump. 

Follow -up damage: Drive dogs of torque converter and primary 
pumps will be destroyed. 



Correction: 



Install torque converter according to instructions. 
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Condition: 



No power flow in all selector lever positions for 
a brief period immediately after starting engine 
(especially when car had not been used for a while) 



Torque converter drains partially via leaky or defective lubricating 
ring or valve in input shaft. 



Correction: 



1, Check lubricating ring on input shaft, replacing if necessary. 

2, Checking ball valve in input shaft, replacing input shaft if 
necessary, 

3, Check and clean lubricating pressure valve in shift valve 
housing. 



Condition: 



No power flow in reverse gear 



Correction: 



1. Remove shift valve housing, check brake band B 3 and 
adjustment. 



2. Remove brake band piston B 3 and check seal. 

3, Replace one-way clutch in gear set. 



Condition: 



Strong jolt when engaging selector lever in "D 



Correction: 



1. Adjust idle speed and CO level to specifications. 

2. Check modulating and operating pressures, correcting 
modulating pressure if necessary. 

3. Check vacuum line and connections fo: leaks. 



Note: 



4. Check whether pressure acceptance piston in rear transmission 
case moves easily and is installed correctly. 

5. Check whether feed bore for pressure acceptance piston in 
rear transmission case is plugged. 

If there is a hard engagement jolt when quickly shifting back 
and forth between "N " and "D" several times, there is no fault. 
The pressure pick-up requires a running time of approx. 2 
seconds. If this time is given, the engagement jolt will also 
be correct. 



3E - 14 Troubleshooting 
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Condition: 



Strong jolts when changing gears 



Correction: 



1. Check modulating and operating pressures, adjusting 
modulating pressure if necessary. If operating pressure 
is too high, replace shift valve housing. 

2. Check vacuum line and connections for leaks. 

3. Service control valve for converter adaptation. 



Condition: 



Strong jolt in downshift from 3rd to 2nd gear 



Correction: 



1, Replace seal on release end of B 2. 

2. Replace brake band piston 13 2, 



Condition: 



No upshifts 



Correction: 



1, Check governor pressure. If there is no governor pressure 
reading, continue with point 1 . If governor pressure 

is correct, continue with point 2. 

2, Disassemble, clean and service centrifugal governor. 

3, Disassemble and clean shift valve housing, replacing if 
necessary (use new sealing bushings on plug tubes). 



Condition: 



No upshift on cold transmission, upshifts 
okay after short distance 



Correction: 



1. Replace shift valve housing (use new sealing bushings 
on plug tubes). 
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Condition: Upshifts only in upper speed range of gears 



Correction: 1. Check and adjust control pressure cable. 



2. Check governor pressure and replace centrifugal governor, 
if governor pressure is too low. 

3. Service control pressure valve, 



Condition: 



Upshifts only in lower speed range of gears 



Correction: 



1. Tighten bolt for control pressure lever on transmission. 
Then check control pressure cable, adjusting if necessary. 



2. Check full throttle stop. Move accelerator pedal to 
kickdown and check whether throttle is against full 
throttle stop, adjusting if necessary. 



3, Check governor pressure and replace centrifugal governor, 
if governor pressure is too high. 



Condition: No kickdown downshifts 

Correction: 1. Check voltage at solenoid valve. If necessary, check wire 

connections against current flow diagram. 

2. Remove solenoid valve. Connect removed valve to power 
supply and check function, replacing if necessary, 

3. Tighten control pressure lever bolt on transmission. Then 
check control pressure, adjusting if necessary. 

4. Check movement of kickdown control valve in shift valve 
housing upper section, replacing shift valve housing if 
necessary. 
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Condition: 



No brake shifts from 3rd to 2nd and 2nd to 1st 



Correction: 



1. Adjust control pressure cable. 



2, Service brake shift piston, replacing shift valve housing 
if necessary. 



Condition: 



Automatic, unwanted downshifts outside of partial 
throttle downshift range, without operation of 
kickdown switch 



Correction: 



1. Remove kickdown solenoid valve. 

Check O-ring on solenoid valve for damage. 

2. Check whether kickdown switch sticks in pressed position, re- 
placing if necessary. 

3. Check whether solenoid valve sticks in open position, re- 
placing solenoid valve if necessary. 

4. Check movement of control pressure valve, cleaning shift 
valve housing and servicing valve if necessary, or re- 
placing shift valve housing. 



Condition: 



Poor acceleration when moving off 



Correction; 



1. Check stall speed. 

2. If stall speed drops below specified value by appro*. 400 
to 700 rpm, one-way clutch in converter is slipping. Re- 
place torque converter. 



Condition: 



Transmission does not make upshifts 



Correction: 



1. Check governor pressure and when not correct, clean and 
service centrifugal governor. If correct, continue with 
point 2. 



2. Service master valve in shift valve housing, replacing 
shift valve housing if necessary. 
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Condition: 



Parking lock does not engage 



Correction: 



Check adjustment of selector lever cable, correcting if necessary. 



Condition: 



Selector lever cannot be engaged in "ft" and " P 



a) With engine running 

b) With engine stopped 



Correction: 



1, aj Disassemble, clean and service centrifugal governor. 

2. b) Service blocking piston in rear transmission case. 



Condition: 



Engine cannot be started with selector lever in 
" P " or " N " 



Correction: 



1. Adjust selector lever cable and starter interlock switch. 

2. Replace starter interlock and backup light switch. 



Condition: 



Invisible oil loss (leak cannot be seen on outside) 



Diaphragm in vacuum box defective, ATF drawn in by engine 
via vacuum line. 



Correction: 



Replace vacuum box. 



Condition: 



Sudden thick smoke caused by defective 
vacuum box 



Correction: 



Replace vacuum box. 
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Condition: 



A TF lost between torque converter and primary 
pump 



Correction; 



1. Install and tighten drain plug for torque converter, using a 
new seal. Coat threads with Hyloma. If still leaking A TF, 
continue with points 2 and 3. 



2. Replace radial seal and O-ring of primary pump, checking 
O-ring groove in primary pump for porous spots. Replace 
primary pump, if necessary, 

3. Apply a good coat of Hyloma to threads of bottom 
mounting bolts. 



Condition: 



Oil leak behind starter interlock and backup 
light switch 



Correction: Replace O-ring on pressure part B 2, 



Condition: 



2nd gear loud 



Correction: Replace rear planet gear set. 



Condition: 



Whining noise only when changing gears with 
full load 



Correction: 



Replace oil filter. 



Condition: 



Whining noise, which increases in loudness as 
engine speed rises 



Correction: Check primary pump, replacing if necessary. 
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REMOVING AND INSTALLING SHIFT VALVE HOUSING 



Rt-mov ing 



1. Move selector lever to "P". 



2. Unscrew oil filler tube from oil pan and let 
ATF drain. 




3. Unscrew oil filler tube coupling and turnout 
filler tube. 




Note: 

If ATF smells burnt and there is metal abrasion 
in oil pan, sludge or an unusual large amount of 
burrs, it is not sufficient to only replace shift 
valve housing. The entire transmission and torque 
converter will have to be replaced. Further oil 
lines and oil cooler will have to be flushed clean 
thoroughly. 



5. Remove oil filter. 




1 - Mounting bolts 

2 - Spacer 

3 - Oil filter 



4. Unscrew oil pan mounting bolts and remove 
oil pan with gasket. 



Printed in Germany - i, 1978 



Removing and Installing Shift Valve 
I lousing 



38 - 21 



38 



Automatic Transmission / Gears, Valve Body 



6. Unscrew mounting bolts of shift valve housing 
and remove shift valve housing. 



2. Install locating pin (suitable punch) for control 
pressure valve in shift valve housing. 





7. Remove plug tubes with sealing bushings and 
pull off sealing bushings from plug tubes. 



3. Guide in shift valve housing carefully. Make 
sure in particular that range valve engages 
correctly in catch plate. 



Installing 



1. Fit new sealing bushings on both ends of plug 
tubes and install tubes in transmission. Screw 
two locally made centering pins in trans- 
mission case. 





4. Install mounting bolts with spring washers and 
tighten to specified torque. 



A - Centering pins 



38-22 Removing and Installing Shift Valve 
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5. Remove locating pin for control pressure valve. 



6. Install oil filter. 



7. Install oil pan with gasket and tighten mounting 
bolts to specified torque. 



8. Screw oil filler tube on oil pan and tighten 
coupling nut. 



9. Add ATF as specified. 



10, Check shifts during test drive. 



11. Check ATF level while warm. 



12. Tighten bolts on oil pan to specified torque. 



Note 

As from May 7, 1979 a rubber insert is installed 
to eliminate hydraulic noise in the lubricating 
circuit. 

Rubber inserts can be service installed in a trans- 
mission without one. 




A - Rubbe r insert 
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Housing 



Automatic 



MODIFICATION S ON SHIFT VALVE HOUSING 




1 - Old version with cast brake band holders 

(arrow) 

2 - New version (install only with plastic brake 

band holder) 



Only the new version will be available after de- 
pletion of old version shift valve housing stocks. 
Old and new version shift valve housings are inter- 
changeable, however the new version (without 
cast brake band holders) will always require in- 
stallation of the plastic brake band holders. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 




Filler 




Standard, e.g. 
Dresser-Wayne Model 3009 
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REPLACING ATF AND FILTER 



ATF Capacity: 

Initial filling: approx. 6.0 liters/6.3 US.qt 
ATF change: approx. 5.5 liters/5.7 US.qt 



Type of ATF: 

ATF Dexron © or Dexron II ® 



ATF and filter must be replaced every 
48,000 km/30,000 miles. 



Mote: 

ATF {not filter] should be replaced more often, if car 
is subjected to severe operating conditions (trailer 
hauling etc.] . 

Car must be on level surface when replacing ATF. 
Also have transmission at operating temperature and 
engine stopped. 



Unscrew oil filler tube from oil pan and let ATF drain. 




Unscrew filler tube coupling nut and turn out 
filler tube. 




Turn crankshaft until converter drain plug can be 
seen and removed. 




Remove transmission oil pan and replace oil filter 
when ATF stops draining from transmission and 
torque converter. 
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Install oil pan with gasket and tighten mounting bolts 
to 7.0 Nm/5 ftlb torque. 



Install converter drain plug with a new seal. 



Adding A T F 



Note: 

ATF level in transmission will change with any 
change in ATF temperature. Max. and min. marks 
on tank are in reference to an ATF temperature of 
80 "C/176 °F. At a temperature of 20 to 30 °C/ 
68 to 86 °F, on the other hand, the maximum ATF 
level will be approx. 30 mm below the min. mark 
(see figure). This information is important for 
replacing ATF, which normally takes place at this 
temperature. 



First add a large amount (approx. 4 liters/4 US.qt) 
of ATF with the engine stopped. Start engine with 
selector lever in "P" and let engine run at idle speed. 
Observe ATF level in tank and add remaining ATF 
immediately. 





1 - Max. at 80 °C/176 °F ATF temperature 

2 = Max. at 80 °C/1 76 °F ATF temperature 

3 = Max. at 20 to 30 °C/68 to 86 °F 

ATF temperature 



Operate brake pedal and leave selector lever in each 
position several seconds. Then recheck ATF level. 
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FLUSHING ATF COOLER AND LINES 



Note 

If ATF smells burnt and there are metal particles or 
sludge in oil pan, it is not sufficient to only replace 
the valve body or transmission. The ATF cooler and 
lines will also have to be flushed with ATF. 



1. Detach feed and return lines at converter housing 
and take off short hose from return line. 




A - To cooler inlet [bottom connection) 
B - From cooler outlet {top connection) 



2. Attach extra hose from ATF charger (see Work- 
shop Equipment Group of Special Tool Catalog) 
on return line and flush cooler as well as lines 
with the charger. 
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No. 


Description 




Note 

Removing 


When 


Special 


1 

2 


Bolt 

Lock washer 
Valve body 


2 

2 
1 




Tighten to specified 
tore "j £ 

F.t place, if necessary 

Position correctly on 
flange 




4 


Filler screen 


1 








5 


Circlip 


1 








6 

° 
g 


Spring 
Shift valve 

Bolt 

Lockwasher 


1 
1 

2 

2 




Cheel for easy mc. e- 
rnent and damage 

Tighten to specified 
torque 

Replace, if necessary 




n 


Governor housing 


1 




Position correctly on 
flange 




li 


Filter screen 


1 








12 


Spring retainer 


1 




Position correctly 




13 


Spring 


1 








14 


Shim 


X 


Note quantity 
and thickness 
for reinstalling 






15 


Governor valve 


1 




Check for easy move- 
ment and damage 




.. 













38 - 30 



Disassembling and Assembling Centrifugal Governor 



Printed in Germany 



9 28 



Automatic Transmission / Gears. Valve Body 



No, 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


16 


Pin 


1 






17 


Centrifugal weight 


1 






18 


Guide ring 


1 






19 


Spring 


1 








Oil seal 


3 


Detach and remove 










carefully 




2 L 


Flange 


1 
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DISASSEMBLING AND ASSEMBLING CENTRIFUGAL GOVERNOR 



Disassembling 



1. Unscrew bolts and remove valve body as well 
as governor housing from flange. 




Note 

Be careful not to damage filter screen in flange 
when taking off housing. 

2. Press off spring retainer. Remove centrifugal 
weight with valve and springs. 



Assembling 
Note 

Clean all parts in clean gasoline thoroughly. Check 
shift valve and governor valve for damage and easy 
movement in their bores. 

1. Place filter screen in seat provided for this pur- 
pose in oil bore and install valve body on flange 
that oil outlet slot faces oil seals and oil bores 
align. 



A 




A - Oil bores 
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T OOLS 




No. 


Description 


Special Tool 


Remarks 


1 

■ 


Assembly tool 


9S07 





Printed in Germany - Hi. I 9 ? 9 



Disassembling and Assembling Gear Assembly 



38 - 33 



38 



■ utomatic Transmission/Gears, Valve Body 



928 




38-34 Disassembling and Assembling Gear Assembly VI, 1982 - Printed in Germany 



928 



Automatic Transmission / Gears, Valve Body 



No. 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


1 


Input shaft 


l 








2 


Shim 


X 


Note quantity 
and thickness 
for reinstalling 


Redetermine thickness, 
if necessary 




3 


Lubricating pressure ring 


1 








4 


Radial bearing 


1 








5 


Planet gear carrier 


1 








6 


Axial bearing 


1 








7 


Shim 


X 


Note quantity 
and thickness 
for reinstalling 


Redetermine thickness, 
if necessary 




8 


Axial bearing 


1 








9 


Sun gear 


1 








10 


Radial bearing 


1 








11 


Circlip 


1 








12 


Shim 


X 


Note quantity 
and thickness 
for reinstalling 


Redetermine thickness, 
if necessary 




13 


Clutch K 1 


1 








14 


Oil distribution sleeve 


1 




Position correctly 




15 


Clutch K 2 


1 








16 


Hollow shaft 


1 








17 


Radial bearing 


1 








18 


Radial bearing 


1 








19 


Thrust washer 


1 








20 


Intermediate shaft 


1 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


21 


Radial bearing 


1 






22 


Output shaft 


1 






23 


Thrust washer 


1 




An aramide 
plastic washer 
without turning 
lock is installed 
instead of metal 
thrust washer 
betw. rear pla- 
net set and in- 
termediate 
shaft for transm 
type A 22.04 as 
well as for type 
22.01 from 1981 
models 


24 


Ball bearing 








25 


Thrust washer 








26 


Sun gear 








27 


Split needle bearing 








28 


Axial bearing 
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DISASSEMBLING AND ASSEMBLING GE 



Disassembling 



1. Slide Special Tool 9307 on to the output shaft 
and position the entire gear assembly upright 
carefully. 




2. Remove snap ring and take off clutch K 1 and 
shims. 




ASSEMBLY 



Assembling 



1. Lubricate and install axial bearing and split 
needle bearing. 




2. Install sun gear and thrusi washer. 
Note 

Coated side of thrust washer faces sun gear. 

3. Heat ball bearing to about 120° C and press on 
with a suitable piece of pipe. 

4. Install hollow shaft in one-way clutch that shaft 
turns in direction of arrow. 
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After installation of hollow shaft ii must lock 
when turned in opposite direction of arrow. 




5, Lubricate thrust washer and needle bearing 
slightly and slide them on the intermediate 
shaft. 



6. Install intermediate shaft in clutch K 2, 
turning slightly that spline of inner plate 
carrier engages in inner plates. 





9. Install radial bearing between hollow shaft 
and support flange. 

10. Install oil distribution sleeve in support flange 
K 2 so far carefully, that both oil seals engage 
in support flange. 



7. Install output shaft with needle bearing in 
brake band drum. 



Install Special Tool 9307 on output shaft and 
position pre assembled gear assembly upright 
carefully. 
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11. Install clutch K 1 carefully, making sure that 
oil seals engage properly, 

12. Check axial play of hollow shaft. 

Install circlip without shims and check play 
with a feeler gauge. 




Install shims to adjust play to specified value 
of 0. 3 to 0.4 mm. 



13. Check axial play of sun gear. 




Measure distance "b" from face of inner plate 
carrier to shoulder of planet gear carrier. 




Measure distance "d" from face of intermediate 
shaft to shoulder of intermediate shaft. 



Lubricate and install axial bearing in planet gear 
carrier. 

Measure distance "a" from face of inner plate 
carrier to roller of axial bearing with a depth 
gauge. 
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Install sun gear and needle bearing. 

Measure distance "e" from face of intermediate 
shaft to face of sun gear. 



Calculate play: 
Distance "a" - "b" = "c" 
Distance "d" - "e" = "f" 
Distance "c" - "f" = play 

Adjust play to specified value of 0. 2 to 0, 3 mm 
by installing shims underneath the axial bearing. 



14. Install planet gear carrier, turning it back and 
forth to have inner plate carrier engage in 
spline of plates. 

15. Install radial bearing and input shaft. 

16. Install and attach lubricating pressure ring in 
groove of input shaft. 
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TOOLS 












Xo. 


Description 


Special Tool 


Remarks 


1 


Assembly sleeve 


9 308 




2 


Assembly tool 


9309 
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Body 



No. 


Description 


Oty. 


Note When 
Removing 


Installing 


■- 

Special 
Instructions 


1 


Snap ring (corrugated) 


1 




Do not mix tip with 
snap ring of K 2 
(different spring force) 




2 


Outer plate 
(5, 0 mm thick) 


1 




Shouldered side faces 
snap ring 




3 


Inner plate 


6 




Dip in ATF bath prior 
to installation 




4 


Outer plate 

(optionally 3, 0 or 3. 5 mtr 
thick) 


6 








5 


Snap ring 


1 








6 


Spring retainer 


1 








7 


Spring 


X 


Note quantity 
for reinstalling 


Install same quantity 
as removed 






Piston 


1 


Pull out with 

pointed 
pliers 


Coat piston and lip 
seals with ATF and 

press in carefully 
with 9308 




9 


Seal 


1 




Replace. Sealing lip 
faces support flange 




10 


Seal 


1 




Replace. Sealing lip 
faces bottom of support 
flange 




11 


Support flange 


1 








- 













Printed in Germany - III, 1979 



Disassembling and Assembling Clutch K 1 38-43 



Automatic Transmission / Gears. Valve Body 



928 



DISASSEMBLING AND ASSEMBLING CLUTCH K 1 



Disassembling 



Assembling 



1. Install Special Tool 9309 on spring retainer 
that pressure ring has an uniform fit. Press 
down the spring retainer in a press far enough, 
that snap ring is clear and can be removed. 



1. Install lipped seal carefully that it is positioned 
correctly in the groove and its lip faces down 
(in direction of arrow). 





2. Release press carefully and remove spring re- 
tainer and springs. 



Note 

Never use sharp edged tools to install seals. 



Note 

The quantity of springs for the clutch pistons will 
vary. If new springs are required, the same 
quantity must be used again. 



2. Insert Special Tool 9309 in support flange. 



3, Install lipped seal for piston that its sealing 
lip faces down to bottom of support flange. 
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4. Give piston and seal a light coat of ATF and 
press in against bottom of housing without 
tilting. 




A - Special Tool 9308 



Note 

Don* t force in piston to prevent damaging the 
seals. 



5. Assemble plates according to exploded view 
and install assembly in clutch drum. 



Note 

New (coated) plates must be dipped briefly in ATF 
prior to installation. 



6. Install wavysnapring in groove and press it 
into groove with a suitable tool. 



Note 

The wavy snap rings of clutches K 1 and K2 have 
different spring forces, for which reason they 
must not be mixed up. 



1. Check clutch play "L", which should be 
1.0- 0,2 mm. Measure distance "a" from 
upper edge of clutch drum to plate assembly 
with a depth gauge. 




Note 

When measuring distance "a" have tip of depth 
gauge just touch the plate assembly without 
pressure. 

Press tip outer plates all the way and measure 
distance "b" from upper edge of clutch drum 
to plate assembly. Clutch play "L" is a - b. 




Note 

The play can be adjusted with the outer plates, 
which are available 3. 0 and 3. 5 mm thick. 
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Description 


Qty. 


Note When 

Komovmg 


installing 


Special 
Instructions 


1 


Snap ring (flat) 


1 


Press down support 
flange slightly 
with a press and 
suitable thrust 
pad 






2 


Support flange 
Piston 


1 

1 


Remove with piston 
from brake band 
drum 






4 


One-way clutch outer 
race 


1 


Remove snap ring 
with pointed 
pliers by squeez- 
ing together 






5 
6 


Snap ring 
Lipped seal 

Lipped seal 


1 
1 

1 




Replace. Sealing lip 
faces support flange 

Replace. Sealing lip 
faces down 




, 


Spring 


X 


Note quantity 
for reinstalling 


Install same quantity 
as removed 




9 


Outer plate 
(2. 0 mm thick) 


1 








1C 


Inner plate 


6 




Dip in ATF bath prior 
to installation 




11 


Outer plate 
(optionally 3. 0 or 
3. 5 mm thick) 


A 








12 


Outer plate 
(optionally 4, 5 or 
5. 0 mm thick) 


1 




Shouldered side faces 
corrugated snap ring 




13 


Snap ring (corrugated) 


1 




Don' t mix up with 
snap ring of K 1 
(different spring force) 
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Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


14 


Outer plate 


1 


Shouldered side faces 






(5.0 mm thick) 




corrugated snap ring 




15 


Guide ring 


1 






16 


Brake band drum 


1 







DISASSEMBLING AND ASSEMBLING CLUTCH K 2 



Disassembling 



3, Remove all springs and plates from the brake 
band drum. 



1. Remove flat snap ring with a suitable tool, while 
pressing the support flange down slightly in a 
press with a suitable thrust pad (e. g. VW 511). 




2. Take support flange and piston out of brake 
band drum. 



Note 

Support flange and piston must be held together 
to prevent the piston from falling out. 



Note 

The quantity of springs for clutch pistons will vary. 
If new springs are required, the same quantity as 
removed must be installed. 



4. Remove corrugated snap ring and outer plate as 
well as guide ring for springs. 



5. Squeeze snap ring together with a pointed pliers 
and remove one-way clutch outer race 
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Assembling 



1. Install guide ring for springs and outer plaie 
that shouldered side faces snap ring. 



2, Install corrugated snap ring. 



Note 

'["he corrugated snap rings of clutches K 1 and 
K 2 are different in spring force, for which reason 
they must not be mixed up. 



3. Assemble plates according to explosion view 
drawing and install assembly in outer plate 
carrier. 



Measure distance "b" from upper edge of outer 
plate carrier to bearing surface of support flange 
with a depth gauge. 




Note 

New coated plates must be dipped briefly in an 
ATF bath prior to installation, 

4. Check clutch play "L", which should be 
1. 0 - 0. 2 mm. 



Place clutch piston on plate assembly and 
measure distance "a" from upper edge of outer 
plate carrier to clutch body with a depth gauge. 




Clutch play "L" is a - b. 

If applicable, adjust play by selecting outer 
plates of pertinent thickness. 



5. Place all springs on guide pin. 



6, Install seal carefully that it fits properly in the 
groove and its sealing lip faces down (in direc- 
tion of arrow). 
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Note 

Never use sharp edged tools to install seals. 



1. Install seal for piston so that its sealing lip 
faces down. 

B, Apply a light coat of ATF to seals and install 
piston in support Flange, pressing the sealing 
lip into the support flange with a pencil or 
ball point pen and moving in the piston care- 
fully without tilting. 




9. Install snap ring in groove of support flange, 
squeeze together with a needle-nose pliers 
and insert one-way clutch outer race. 
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TOOLS 



1 








Special Tool 


Remarks 


1 


Mandred 


US 8050/10 




2 


Pin 


US 8050 
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Differential/Trans axle System 





Description 


Qty. 


Note When 
!;;_■ :v. i- vlrjt Installing 


Special 
Instructions 


1 


Nut 


12 


Tighten to specified 
torque 




2 


Washer 


12 


Replace if necessary 




3 


Holder 


1 






4 


Rear cover 


1 






5 


Gasket 


1 


Replace 




6 


Bolt 


2 


Tighten to specified 
torque 




7 


Axle flange 


2 








Bolt 


12 


Tighten to specified 
torque 




9 


Washer 


12 


Replace if necessary 




JO 


Side cover 


2 


Mark for Must be installed on 
reassembly same side 




11 
12 


Shirr 
O-Ring 


X 
2 


Note number and Determine again, 
thick-ess for if necessary 
reassembly on 
each side 

Replace, coat 
slightly with trans- 
mission oil 




13 


Ofl seal 


2 


Press out with Drive in with 
suitable screw- US 8050/10 
driver 




14 


Tapered roller bearing 
outer race 


2 


Mark for Install in same side 
reassembly cover, beat side 
cover to approx. 
100° C/212 0 F and 
drive in with a 
suitable mandrel 




15 


Differential 


1 


Adjust, if necessary 




16 


Case 


1 
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REMOVING AND INSTALLING DIFFERENTIAL 



Rem ov ing 

1. Drain transmission oil. 

2. Unscrew axle flange bolt and remove axle 
flange. 




Note 

Preload of the tapered roller bearings could cause 
tension on the case when tightening bolts for the 
side covers, which later could impair installation 
of the rear cover. Consequently the rear cover 
should be installed before tightening the bolts. 



Installing 

Drive in axle flange seal with US 8050/10. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 




1 


Mandrel 




P 263 






2 


Extractor 
Drift 




US 1078 
P 264 b 
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Differential/Transaxle System 



w 


No. 


Description 


L. 


Note When 
Removing Installing 


Special 

1 1» Li UL LiOlle 




1 


Tapered roller bearing 


2 


Pii] 1 ^.ff with 


Drive on witn 








inner race 




US 1078 and 














P 263 








2 


Ciiclip 


1 










3 


Magnet carrier plate 


1 










4 


Lockplate 


6 




Kepiace 






5 


Bolt 


12 




inredus musi De ury 














and greaseless. 














Tighten to specified 














torque 






6 


Ring gear 


1 




Heat to approx. 














100° C/212° F. 














Tapped holes for ring 














gcdr uuil^ iiiList Oc ury 




























pair number. Adjust 














if necessary 






7 


Roll pin 


1 










8 


Differential gear shaft 


1 










9 


Small differential gear 


2 




Coat thrust surface 














with MoS 2 paste. 














Replace only in 














pairs 






10 


Large differential gear 


2 




Coat thrust surface 














with MoS 2 paste. 














Replace only in 














pairs 






11 


Axle flange nut 


2 










12 


Split pin 


1 










13 


Differential housing 


1 









Printed in Germany 



Disassembling and Assembling Differential 39-7 



39 



Diffcrential/Transaxle System 



9 2t 



DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 



Disassembling 

1, Pull off tapered roller bearing inner race with 2. Drive ring gear from housing with a suitable 

an extractor US 1078 and Special Tool P 263. mandrel. 




2, Tighten ring gear bolts to specified torque. 
Slide lockpiate into bolt head groove. Squeeze 
lockplate ends together with pliers. Bend lock- 
plate ends down over side of bolt head. 
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3. Coat oval surface of differential gears with 
MoS paste. 



4. Install large differential gears with press -fit 
threaded plates through opening in differential 
case and hold with joint flanges. 




a. Install small differential gears between large 
differential gears and turn, until bores of gears 
are aligned with bores in case. 




6. Drive on taper roller bearing inner race with 
P 264 b. 




Disassembling and Assembling Differential 
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TOOLS 




■ 

No. 


Description 


Special Tool 


Remarks 


1 


Universal gauge 


VW 385/1 




2 


Centering discs 


VW 385/4 




3 


Gauge plunger 


VW 385/14 




4 


Dial gauge extension (20 mm) 


9150 




5 


Dial gauge 




Standard, 3 mm range 




Gauge plate 


VW 385/17 




7 


Master gauge 


VW 385/30 




: . 






Standard, 0, 05 - 1, 0 mm 


a 


Clamping sleeve 


9145 




10 


Adjusting device 


VW 521/4 




11 


Adjustable lever 


VW 388 




12 


Universal dial gauge holder 


VW 387 




13 


Holder 




Local manufacture 


14 


Dial gauge 




Standard 
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ADJUSTING DRIVE PINION AND RING GEAR 
Note 

Careful adjustment of the drive pinion and ring gear Is important to guarantee a long service life and quiet 
running for the final drive. This is why drive pinions and ring gears are matched during production and 
checked on special testing machines for the most favorable surface appearance and low noise levels in 
both directions of rotation. The position of quietest running is determined by moving the drive pinion in 
an axial direction, keeping the ring gear within specified backlash tolerances. The deviation V from the 
design distance "R" is measured and inscribed on the face of the drive pinion. Ring gears and drive pinions 
are designed in such a manner that deviation "r" is always added to design distance "R"; is always given 
with a + sign. 




R = Design distance (G 28.03 = 72.70 mm/G 28.05 = 70.70 mm) 

r = Deviation from R given in 1/100 mm 

1 = Deviation r 

2 = Pair code 

3 = Backlash 
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Recommended Sequence of Adjusting Drive Pinion and Ring Gear 



When it becomes necessary to adjust the drive pinion and ring gear, it would be in the interest of econo- 
mical procedures to keep to the following sequence. 

t. Determine the total shim thickness "Stot/'fS^ plus S ) for the specified pre-load of the taper roller 
bearing/differential. 

2. Determine shim thickness "S ". 

3, Divide total shim thickness "S tot." in and S^ so that there is the specified amount of backlash 
between the ring gear and drive pinion. 

The goal of adjustments is to relocate the point of optimal quiet running as was determined in the 
special testing machine during production. 

Perfect results require absolute care and cleanliness during all assembly and measuring operations. 




Location of Shims 

S = Shim for ring gear 
S 2 - Shim for ring gear 
S - Shim for drive pinion 
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The drive pinion and ring gear only have to be adjusted when job: on the final drive require the replace- 
ment of parts having direct influence on the adjustment. Refer to the following table to avoid unnecessary 
adjustments! 





Ring Gear 


Drive Pinion 
Deviation "i"(S^ 


Replaced Part 






Transmission case 


X 


X 


Side transmission cover 


X 




Bearing bracket with taper 
roller bearing for drive pinion 


X 


X 


Drive pinion/ring gear 


X 


X 


Differential case 


X 




Taper roller bearing for 
differential 


X 





39-14 Adjusting Drive Pinion and Ring Gear Printed in Germany 



9 28 



Differentia J 



System 



39 



ADJUSTING PINION 



Distance "E" must be calcula:ed l"rom the given 
design distance "R"+ deviation "r" inscribed on 
face of pinion. 

"R" for Type G 28, 03 = 72. 70 mm 
"R" for Type G 28.05 = 70.70 mm 



3. Install one side cover without O-ring and 
secure with two bolts. 




4, Set adjusting ring of universal master gauge 
VW 385/1 at distance '■a* 1 . 




1 = Deviation "r" In 1/100 mm 

2 = Pair code 



a = 60 mm 



Example: 

Deviation "r" on face of pinion is N 13. 



5. Install centering discs VW 385/4 on universal 
master gauge and attach gauge plunger 
VW 385/14 with dial gauge extension 9150 
(20 mm). 



R = Design distance 
r = Deviation 

E = Adjusting distance 



72. 70 mm 
0.18 mm 

72.88 mm 




1. Install input shaft, without circlip. 

2, Install pinion without shims S3 and tighten all 
bearing retaining plate bolts to specified 
torque. 



6. Insert universal gauge in case. 
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. Install second side cover without O-ring and 
secure with two bolts. 



10. Install master gauge and set dial gauge (3 mm 
range) at zero with 1 mm pre-load. 



8. Use spindle to mcve centering disc of universal 
^aug L ouf so th;;t universal gaug< :an just 
barely be turned by hand. 





11, Install gauge plate VW 385/17 on pinion 
head. 



9. Set master gauge VW 385/30 at adjusting 
distance E (E = R + r) 



12. Turn universe! gauge carefully until dial 
gauge extension is perpendicular to face 
of pinion head, At this moment dial gauge 
needle will reach its point of reversal and 
dial gauge should be read. 



Example: 

R = 72. 70 mm 
r = +0.18 mm 
E = 



72.88 mm (adjustment of master gauge) 
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Note 

The measured value will always deviate from the 
set distance "E" counterclockwise (small dial gauge) 
needle positioned between C and 1), i. e. when 
dial gauge is set with 1 mm pre-load the value 
deviating from 1 must be used as shim thickness 

Sg. 



1-or this measurement the dial gauge must be read 
anticlockwise {red range). 



13. Insert a shim with thickness S3 equalling the 
determined deviation between the bearing 
cap and transmission case. Round off to the 
nearest 0. 05 mm (e. g. 0. 22 mm becomes 
0. 25 mm). 



14, After installation of shims with the determined 
thickness r rec heck adjusting distance "E", 



M ot e 

In the interest of economical procedures the coun- 
tershaft should be installed in the case before 
assembly of the drive pinion with determined 
shims £„. 
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ADJUSTING RING GEAR (Stot.) 
Note 

The drive pinion must not be installed for this 
adjustment . 

1. Install differential with ring gear in case. 



5. Calculate shim thickness "Stot.". 

Stot. = gap - 0.30 mm (bearing pre-load) 
Example: 

Gap 1 .25 mm 

Bearing pre- 
load - 0.30 mm 



Stot. 0.95 mm 



2. Install side transmission cover (ring gear end) 
without shims and tighten all bolts to specified 
torque. 



3. Guide in second side transmission cover without 
shims carefully. 
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ADJUSTING BACKLASH 



1. Install pinion with shims Sg determined for 
pinion adjustment and tighten bearing re- 
taining plate bolts to specified torque. 



2. Place differential in case. 



3. Install side cover, placing determined shim 
"Stotal" on ring gear end, and tighten all 
bolts to specified torque. 



4. Turn differential in botli directions several 
times to settle tapered roller bearings. 



6. Engine 5th and reverse gears, and hold pinion 
with local manufactured tool on reverse gear. 
This is done by tightening a screw with a ground 
point between two teeth. 




5. Install gauges, setting adjustable lever 
VW 388 to distance "a" =80 mm. 




1 - Screw M 8 x 80 (ground point) 

2 - Flat iron 60 x 20 x 6 mm 





MB 


[— — | 


7 






















j ^ 






1 




\ — x> — ■ 

— 60 — 







Note 

When shift rods are installed the engagement of 
two gears will require removal of detent plunger 
for 1st and reverse gear shift rod. 

7. Turn ring gear to stop by hand and set dial 
gauge at zero. 



8, Turn back ring gear and read amount of back- 
lash (e.g. 0.88 mm). 
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DETERMINING THICKNESS OF SHIMS S± AND S 2 



N o : e 



S 2 = Stotal - $ 1 



The measured backlash must be brought to the 
value specified by the pinion/ring gear manu- 
facturer by dividing "Stotal". 



■Example: 



Specifications: 

Getrag pinion/ring gear - 

Hurth pinion/ring gear - 



0.15 to 0.20 mm 
0.20 to 0.25 mm 



Stotal 



S 2 



0,95 mm 
0. 18 mm 
0.77 mm 



i he specified backlash is inscribed on the ring 
gear. 



Remove side cover and divide shims "Stotal' 
to give the shim thicknesses determined 
for Sj and S 2 . 



= Stotal 

- measured backlash 

-r specified backlash (Inscribed on ring gear) 

X 0.66 (lift constant) 



Note 

In the interest of economical procedures the shift 
rods and shift forks should be installed prior to 
the assembly of the differential with determined 
shims S^ and S 2 . 



Example: 



Stotal 

- measured backlash 

+ specified backlash 
(e.g. 0.20 mm) 

X (lift constant) 
S, 



0.95 mm 
0. 38 mm 



]. 


. " mm 


o. 


20 mm 


}. 


27 mm 


". 


66 


:. 


18 mm 



2. Measure backlash and. if necessary, change 
shims Sj and S 2 again until specified backlash 
is reached. 



Check backlash at four places by 
turning rir.g gear 90° each time. The four 
measurements must not deviate from each 
other by more than 0. 05 mm. 
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No. 


Description 


Special Tool 


Remarks 


1 


Transmission holder 


9162 




2 


Puller 


US 1078 




3 


Depth gauge 




Standard 


4 


Centering pins 




Made locally 


5 


Installer 




Made locally (steel pipe 
45 x 5 x 40 mm with welded 
cover and 11 mm dia. bore) 
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Mo. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Nut 


12 




Torque: 

39 ... 46 Nm 

(28 . . . 33 ftlb) 




2 


Washer 


12 








3 


Final drive 


1 








4 


Shim S 3 


X 


Note quantity and 
thickness of shims 
for installation later 


Redetermine 
thickness if 
necessary 




5 


Nut 


1 


engage parking locrs 


engage parking iuck 
and tighten to 
specified torque. 
Lock collar of nut 


See page 39 -24a 


6 


Bolt 


6 




Torque: 

27 ... 32 Nm 

(20... 23 ftlb) 




7 


Circlip 


6 




Position correctly. 
Hollow side faces 
flange 




8 


Beaming assembly 
with drive pinion 


1 


Pull out with a 
suitable puller 


Press in with locally 
made tool 




9 


Shim 


X 


Note quantity and 
thickness of shims 
for installation later 


Redetermine 
thickness if 
necessary 




10 


O-ring 


1 




Replace, coat with 
ATF. Make sure 
that fit is correct 
when installing final 
drive 
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REMOVING AND INSTALLING FINAL DRIVE FOR AUTOMATIC TRANSMISSION 



Removing 



1. Remove transmission and take off control pressure 

lever. 

Note 

Be careful not to place any force on lever shaft when 
loosening or tightening the mounting screw, to prevent 
damage to shaft in transmission. Always counterhold 
with a wrench when loosening or tightening (see page 
37-14). 



2. Mount transmission on assembly stand with Special 
Tool 9162 and drain oil from final drive. 




3. Engage parking lock and remove collared nut. 

4. Pull out bearing assembly with a suitable puller 
(e.g. US 1078). 




39 - 24 Removing and Installing Final Drive 

for Automatic Transmission 



A — M 10 x 30 bolt with centering hole 
Installing 



1 . Install the shims noted before removal or shims 
of newly determined thickness on output shaft ' 
together with bearing assembly. 




2. Press in bearing assembly with locally made tool. 




1 - Bolt from Special Tool 9148 

2 - Washer 

Note 

Use locally mads centering pins to facilitate 
installation. 
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3. Engage parking lock and tighten collar nut as 
follows: 

Transmission Type A 22.02 

(without fixed governor) 

200. . . 240Nm (145 ... 175 ftlb) 

Transmission Type A 22.01 

up to DB Mfg. No. 5797 

(without fixed governor) 

200. . . 240 Nm {145. . . 175 ftlb) 

Transmission Type A 22.01 
from DB Mfg. No. 5798 
(with fixed governor) 
280 Nm (200 ftlb) 



Note: 

The DB manufacturing number is stamped on the 
right side of the transmission case, above the ATF 
sump. 
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No. 


Description 


Special Tool 


Remarks 


1 


Separator 


US 1103 




2 


Depth gauge 




Standard 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Bearing flange 


1 




For replacements only 
available as complete 
part (positions 1. . . 4) 




2 

O 


Bearing inner race 
Adjusting ring 


1 

X 




Heat to approx. 
120° C/248° F and 
drive on 




4 


Bearing inner race 


1 




Heat to appro x, 
100° C/212° F and 
drive on 




5 


Pinion 


1 


Press out with 
VW 516 


Note pair number 
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DISASSEMBLING AND ASSEMBLING BEARING ASSEMBLY FOR AUTOMATIC 
TRANSMISSION 



Disassembling 



Assembling 



1. Press out pinion with VW 516. 



Note 




Bearing flange is only available as a complete 
unit (with tapered roller bearings and adjusting 
ring) for replacements. 



1. Heat tapereti roller bearing inner race to 
approx. 100° C/212 0 F and drive on. 



2, Press on assembled bearing with VW 415 a, 
approx. 5 tons force. 



3. If necessary, determine thickness of shims for 
bearing assembly. 



2. Press off tapered roller bearing inner race with 
a special tool separator US 1103. 
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Note 



The adjustment of bearing assembly is important 
for axial play of automatic transmission. Conse- 
quently the thickness of shims has to be determined 
again after repairing or replacing a bearing 
assembly. 



Use a depth gauge to measure distance from taper 
roller bearing surface to bearing flange surface 
(e.g. 34.55 mm). Since the design calls for a 
distance of only "~ - 3. Oc & shim -, 55 mm 

thick has to be used. 



Example 

34. 55 mm actual distance (measured on bearing assembly) 
- 34. 00 mm nominal distance (designed distance) 
0. 55 mm thickness of shims 



- 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Measuring bar 


VW 385/1 




2 


Centering rings 


VW 385/4 




3 


Plunger 


VW 385/14 




4 


Dial gauge extension (25 mm) 


9168 




5 


Master micrometer 


VW 385/30 




6 


Dial gauge 




Standard, 3 mm range 


7 


Dial gauge 




Standard, 10 mm range 


8 


Feeler gauge 




Standard, Q, 05 to 1, 0 mm 


9 


Sleeve 


9145 




10 


Clamping arbor 


VW 521/4 




11 


Adjustable lever 


VW 388 




12 


Dial gauge holder 


VW 387 




13 


Lever 




Made locally 
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General Information 



Accurate ad just merits of the pinion and ring gear are immensely important for the service life and 
smooth running of the final drive. This is why pinions and ring gears are paired during manufacture 
and checked in special machines for tooth pattern and quietness in both directions of rotation. The 
position of smoothest running is determined by moving the pinion in an axial direction, whereby 
the ring gear is lifted out of the no- play meshing position far enough sc that the backlash will be 
kept within specified tolerances. Deviation "r" from the designed distance "R" is measured and 
recorded on face of pinion. Ring gears and pinions are designed so that deviation "r" is always 
added to "R", i.e. is preceded by a + sign. 




R = Design distance 72. 70 mm 

r = Deviation from R in 1/100 mm 

1 = Deviation r 

2 = Pair number 

3 = Backlash 
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Recommended Sequence for Adjustment of Pinion / Ring Gear 

If drive pinion and ring gear have to be adjusted, the following sequence of procedures would be 
most economical. 

1. Determine total shim thickness "Sges" (S^ plus S2) for specified preload of taper roller 
bearing/differential. 

2. Determine shim thickness "S3". 

3. Divide total shim thickness "Sges" into S x and S 2 , so that specified backlash is between ring 
gear and drive pinion. 

Objective of adjustments must be to regain the maximum degree of quiet running, as had been 
determined by the special testing machine in manufacturing. 

Absolute cleanliness is essential for all assembly jobs and testing procedures to guarantee perfect 
results. 



After working on the final drive it will only be necessary to adjust the pinion and ring gear, if 
parts had been replaced which have direct influence on said adjustment. The following chart 
will help in avoiding unnecessary adjustments ! 



— Adjust: 
Part Replaced _______ 


Ring Gear (Sj +■ S 2 ) 


Drive Pinion 
deviation "r" (S3) 


Transm, case (automatic) or rear 
transmission case 


X 


X 


Bearing assembly for pinion 


X 


X 


Final drive case 


X 


X 


Side transmission cover 


X 




Pinion/ring gear 


X 


X 


Differential case 


X 




Taper roller bearing for 
differential 


X 
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ADJUSTING PINION 



Adjusting distance "E" is calculated from known 
design distance "R" = 72. 70 mm + deviation r, i", 
which is located on face of drive pinion. 



1. Install bearing assembly with shims and tighten 
collared nut to specified torque. 



2. Install final drive case (without shims) and 
tighten all hexagon nuts to specified torque. 




3. Install one side bearing cover without O-ring 
and secure with two bolts. 



4. Adjust setring of Special Tool VW 385/1 to 
distance "a". 



1 = Deviation "r" in 1/100 mm 

2 = Pair number 



J 



Note 



The design of the drive pinion will not allow use 
of the 5 mm thick Special Tool VW 385/17, 
normally applied for adjustments. 

Since Special Tool VW 385/30 includes this 
5 mm distance, it is important to add 5 mm to 
adjusting distance "E\ 



a = 41 mm 



5. Slide Special Tools VW 385/4 on to 385/1. 
Install Special Tool VW 385/14 with (25 mm) 
dial gauge extension 9168. 



Example: 

N 18 is the deviation "r" on face of pinion. 



R = design distance 

r = deviation 

E = adjusting distance 

Missing special tool 

Adjustment of master gauge 



72. 70 mm 
+ 0. 18 mm 

72. 88 mm 
■ 00 mm 

77.88 mm 
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6. Turn pinion so that surface of pinion nur is 
vertical. 



7. Insert measuring bar into case. 



8. Install second side cover without O-ring and 
secure with two bolts. 



9. Pull otic centering ring of measuring bar with 
the spindle so that measuring bar can still 
just be turned by band. 




10. Set Special Tool VW 385/30 to adjusting 
distance "E" + 5 mm (for missing Special 
Tool VW 385/17). 

Example: 

R = 72. 70 mm 

r = + 0. IS mm 
E = 72. 88 mm 

+ 5. 00 mm 

77. 88 mm adjustment of 
measuring bar 



11. Install measuring bar and set (3 mm range) 
dial gauge at zero with 1 mm preload. 




12. Turn measuring bar carefully until dial gauge 
extension is vertical to face of pinion head. 
At this moment dial gauge needle will reach 
its point of reverse direction, when dial gauge 
must be read. 




Note 

The measured value will always deviate from the 
set distance in clockwise direction (small needle 
of dial gauge will be between 1 and 2), i.e. when 
adjusting the dial gauge with 1 mm preload the 
value deviating from 1 is added as shim thickness 
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Example: 

If small needle of dial gauge is between 1 and 2, 
and large needle points to 0.40 mm, use 0.40 mm 
as shim thickness (with 1 mm dial gauge pre- 
load). 



13. Install the determined shim thickness S 
between transmission case and final drive 
housing, 

14. Recheck distance after installation of shims 
with determined thickness. A deviation of 
- 0. 03 mm is permissible. 
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ADJUSTING RING GEAR <S lotal ) 



1. Clamp final drive housing in a vise, using a 
suitable fixture. 




A - angle iron bar 



2. Install differential with ring gear in housing. 



3. Install side cover (ring gear end) without shims 
and tighten all bolts to specified torque. 



5. Check gap between transmission case and side 
cover with a feeler gauge. 




6. Calculate shim thickness S 

total 

s total = 8 a P " °- 30 mm ( bea ri n g preload) 
Example: 

Gap 1. 25 mm 

Bearing preload - 0. 30 mm 

0.95 mm 



4. Guide in second side cover without shims 
carefully. 
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ADJUSTING BACKLASH 



1, Place shims determined for pinion adjust rrient 
between transmission case and final drive 
housing. Install final drive housing and tighten 
all mounting bolts to specified torque. 



6. Engange parking lock. 



7. Turn ring gear carefully by hand against stop 
and set dial gauge to zero. 



2. Install differential in housing. 



3. Install side cover, using total shim thickness 
"S tota j" as determined on ring gear end and 
tighten all bolts to specified torque. 



4. Turn differential in both directions several 
times, to settle tapered roller bearings. 



5. Install measuring tools. Set Special Tool 
VW 388 to distance "a" = 80 mm. 



8. Hold pinion with locally made lever and turn 
back ring gear carefully. Read and note amount 
of backlash. 




Lever made locally from flat iron 30 x 5 mm 
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DETERMINATION OF SHIMS Sj AND S 2 



Measured backlash must be brought to value Determining Shim Thickness S 2 

specified by manufacturer of pinion /ring gear (Opposite Ring Gear) 

by splitting total shim thickness Sges. 

S 2 = Sges - Sj 

Specified Value: 

Getrag pinion/ring gear = 0. 15 to 0. 20 mm 
Hurth pinion/ ring gear = 0, 20 to 0. 25 mm 

Example; 
Sges 

Backlash is stamped on ring gear. § 



0.95 mm 
- 0, 27 mm 
0. 68 mm 



Note 



Determining Shim Thickness S^ The change in backlash by splitting shims and 

(Ring Gear End) S 2 is only an example and does not have to be 

made strict according to procedures. 



S} = Sges (total shim thickness) 
- measured backlash 
+ backlash inscribed on ring gear 



Remove side transmission cover and split total 
shim thickness Sges, that it gives the determined 
shim thicknesses S^ and S 2 < 



Example: 



Sge: 

- measured backlash 

+ inscribed backlash 
(e.g. 0. 20 mm) 



0. 95 mm 
0. 88 mm 
0 . 07 mm 



0. 20 mm 
0. 27 mm 



Note 

When tightening nuts for side transmission covers, 
always remember that there is a certain amount 
of backlash. Never let the drive pinion and ring 
gear clamp. 
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2. Measure backlash and, if necessary, change 
shims Sj and S 2 again until specified play 
is reached. 



3. Check backlash at four places on periphery, 
turning ring gear by 90 each time. Measure- 
ments must not deviate from each other by 
more than 0.05 mm. 
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1 = Automatic transmission 

2 - Central tube 

3 = Drive plate housing 
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REMOVING AND INSTALLING CENTRAL TUBE (AUTOMATIC TRANSMISSION) 



Removing 




2, Remove self-locking nuts from spring struts 5. Remove air cleaner, 

in trunk. 




and pull out downward. 



39 - 42 Removing and Installing Central Tube 
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7. Remove splash shield. 




8. Remove lower body brace 
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Note 

Two people will be required to remove and install 
a complete exhaust system. 



Removing and Installing Central Tube 3'J - 43 

(Automatic Transmission) 



Remove entire exhaust system, by removing bolts 
on exhaust manifold and holder, and then 
pulling exhaust system out of rubber holder. 



39 



Differential / Transaxle System 



!»2 8 



10. Remove exhaust system heat shields. 



13. Mark location of toe eccentric bolts and 
rear axle cross member for reinstallation 



11. Remove cover for drive plate housing together 
with starter and detach stabilizer bar. 




12. Detach feed and return lines for ATF cooler 
and plug bores in converter housing. 






14. Support transmission on stabilizer bar with 
chain US S031 and remove rear axle. 



A - To cooler inlet (bottom connection) 
B - From cooler outlet (top connection) 




39 - 44 Removing and Installing Central Tube 
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15. Remove rear reinforcement plate. 




16. Bolt transmission plate 9163 on universal 
transmission jack and place underneath 
transmission. 



17. Lift transmission and detach holding chain. 



15. Lower transmission only so far. that selector 
lever cable and cable sleeve on holder can 
be detached. 
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Note 

When lowering transmission, it is important to be 
careful that the engine check valve for air 
injection does not damage the brake line. 




19. Detach control pressure cable. Unscrew ball 
head and locknut. Pull off rubber grommet 
and pull out cable from engine compartment. 
Be careful not to bend cable. 




Removing and Installing Central Tube 39 - 45 

(Automatic Transmission) 



39 



Differential, trartsaxJe system 



928 



20. Screw out pan-head screw for clamping 
sleeve and mounting bolts for driver plate 




21. Press out vacuum line from retaining ciips 
and pull of hose. 




22. Unscrew lower monting screws for clutch 
housing 




23. Pull back central tube with transmission 
slightly and lower with universal transmis- 
sion jack. 

Note 

Two persons wiil be required to remove cen- 
tral tube. 

[stalling 
Note 

To avoid placing the driver plate of the fly- 
wheel under strain, start by tightening the six 
driver plate bolts and only tighten the pan- 
head screw of the clamping sleeve afterwards. 

1 . Note specified tightening torque values. 

2. Adjust selector lever and control pressure 
cables. 



39 - 46 



Removing and installing central tube (autom. transmiss.) 
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Note when 


No. 


Description 


Qty. 


Removing 


Installing 


1 


Bolt 


9 




Toraue' 32 39 Nm 










(24 ftlb—29 ttlb) 


2 


Lockwasher 


9 




Replace 


3 


Pan head screw 


1 




Torque: 80 Nm (59 ftlb) 


4 


Circlin* 


-j 




Replace if necessary 


5 


Bushing* 


1 






6 


Shim* 


X 






7 


Driver plate 


1 






8 


Starter ring gear 


1 






9 


Bolt 


4 




Torque: 39.. .46 Nm 










(29 ftlb.. .34 ftlb) 


10 


Washer 


4 






11 


Drive plate housing 


1 






12 


Pan head screw 


1 




Torque: 80 Nm 










(59 ftlb) 


13 


Coupling 


1 






14 


Dowel sleeve 


2 






15 


Central tube 


1 




Check, replacing if 










necessary 



Note 

* Parts are deleted as of MY "85. Adjustment of the driver plate is no longer required 
(also refer to page 39 - 138, Vol, III). 

The ring gear can only be replaced if the central tube has been removed. 
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Removing and installing central tube {autom. transmlss.) 
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Differential / Trans axle System 



Checking Drive Shaft 



Since the position of the drive shaft is import an: 
to proper operation, the coupling must protrude 
by 36 ± 0.5 mm. 




A = 36 - 0. 5 mm 



The amount of protrusion can be corrected by 
tapping with a plastic hammer against face of 
drive shaft. 



Check for easy movement of drive shaft bearings 
by turning shaft by hand. Shaft must turn easily 
and without binding at any point. 



Note 

If bearings or shaft are damaged, replace entire 
central tube with shaft and bearings. There are 
no plans for replacement of individual parts. 



Printed in Germany - IV, 1980 



Checking Orive Shaft 
(Automatic Transmission) 
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Modification on Coupling 



No: e 

At the beginning of standard production, manufac 
furing methods made it necessary to build about 
120 transmissions without an undercut at the end 
of the spline on the drive shaft for the torque con- 
verter. This meant that 4. 5 mm had to ground off 
of the fact; of the coupling. 

The distance A = 36 - 0.5 mm as mentioned on 
page 39 - 4<J must not be applied to the shortened 
coupling. 



Total length of coupling = 130. 00 mm 

Total length of shortened 

coupling - 125. 50 mm 



When installed shortened end faces torque conver- 
ter. 



When using the shortened coupling, procedures 
for measuring the drive shaft are as follows. 



1. Measuring without coupling: 

Distance "B" must be 30 - 0.5 mm 



2. Measuring with coupling: 

Distance "C" must be 17 - 0, 5 mm. 



Distance B = SO - 0.5 mm 
Distance C = 17 - 0. 5 mm 



Note 



The distances 30 - 0. 5 mm and 17 - 0. 5 mm 



apply to all couplings. 



The protrusion can be corrected slightly with light 
taps from a plastic hammer against the face of 
the drive shaft. 




3: : i - 50 Checking Drive Shaft 

(Automatic Transmission) 



IV, 1980 - Printed in Germany 
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Differential / Transaxle System 



A djusting Drive Plate 



To prevent axial loads on crankshaft and consequently additional loads on crankshaft thrust bearings, the 
connections between flywheel and drive plate (distance X) must be checked and adjusted after replace- 
ment of engine, central tube, coupling, front converter housing or drive shaft for converter. 



A 



N\\\\VJ 




1 = Circlip 

2 = Bushing 

3 = Coupling flange 

4 = Drive plate 

5 - Drive shaft 

6 = Engine flywheel 

7 = Pre-load 0.3+ 0. 2 mm 

A - Distance A, engine flange/flywheel mating surface 

X = Shim thickness (must be determined again) 



Printed in Ger many . iv, 1980 



Adjusting Drive Plate 
(Automatic Transmission) 
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Sy st e 



Determining Distance X 



1. Crankshaft must contact thrust bearing in 
direction of transmission. Pry flywheel with 
a lever until end play of crankshaft is 
eliminated. 




2. Determine distance A, by using a ruler and 
measuring distance from engine flange to 
flywheel mating surface. 




39 - 52 Adjusting Drive Plate 

(Automatic Transmission) 



Note 

Remember thickness of ruler when measuring. 



Example: 

Measured value 6. 7 mm 

Ruler thickness + 5, 5 mm 

Distance A 12. 2 mm 



3. Push coupling on to drive shaft and mount 
transmission on central tube. Tighten bolts 
to specified torque. 



4. Screw in coupling screws by hand (finger tight). 



5. push drive flange with bushing, but without 
shims, on to drive shaft and install circlip. 



6. Use a suitable lever and push drive shaft on 
drive flange far enough forward so that drive 
shaft rests on screws on shaft groove. 



7. Tighten screws for coupling to specified torque. 



Printed in Germany 
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Trans axle Sy st 



8. Push drive flange forward against stop on circlip 
and tighten screw to specified torque. 



9. Determine distance B. Use ruler and measure 
distance from drive plate housing to drive plate 
bearing surface (as far in as possible). 




Note 

Remember thickness of ruler used for measuring. 



Determining Distance X 



X = A-B + 0.5mm pre-load 



A - 
B = 

Preload = 

X = 



12. 2 mm 
- 7.4 mm 

4.8 mm 
+ 0. 3 mm 

-5. 1 mm 



Install shim having thickness X (in example 5. 3 



Shims are available in thicknesses of 0, 2 mm, 
0. 5 mm and 1. 0 mm. 



Example: 

Measured value 
Ruler thickness 
Distance B 



12. 9 mm 
5. 5 mm 
7.4 mm 
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(Automatic Transmission) 
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TOOLS 












No. 


D esc opt ion 


Special Tool 


Remarks 


1 


Connector 




Local manufacture. 








Connector of joint flange can be made 








of 30 x 15 x 120 mm flat steel and 








must have a 1/2" square opening in 








the middle. 
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Differential, Transaxle System 



39 



No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


1 


Bolt 


2 




Torque: 

14 Nm (10 ftlb) 




2 


Housing cover 


1 








3 


Thrust washer 


2 




Position correctly 




4 


Spring retainer 


2 




Position correctly 




5 


Outer plate 


6 








6 


Inner plate 

(molybdenum coated) 


2 








7 


Thrust ring 


2 








8 


Differential gear 


2 








9 


Splined nut 


2 


Press out of 
differential gear 


Press in to correct 
position 




10 


Differential pinion 


4 








1 1 


Differential shaft 


2 








12 


Differential housing 


1 









- 
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DISASSEMBLING AND ASSEMBLING L ] N ' 



Disassemblin g 



1. Take off ring gear. 



2. Loosen screws on housing flange and remove 
cover. 




3, Remove all inner parts. 
Note 

Note order of installed plates in order to have 
same locking ratio when reassembled. 



TED SLIP DIFFERENTIAL 



b) Thrust riags: 

Guide tabs and bearing surfaces must not be 
worn seriously or scored. In addition, they 
must move easily in differential housing. 

c) Differential gears: 

Bearing surfaces for thrust washers must not 
be worn and inner plates must move easily 
on splines of differential gears. 

d) Plates: 

Check inner and outer plates for wear. Guide 
tabs of outer plates and splines of inner 
plates must not be seriously worn. 



2. Lubricate all sliding surface? of plates, thrust 
rings and differential shafts with SAE 90 hypoid 
gear lube prior to installation. 

3. Install thrust washers so that holding tabs engage 
in bore of housing or housing cover. Applying 
grease to the washers to hold them in position 
will facilitate installation. 

4. Install other parts as shown in exploded drawing. 



Assembling 



1. Cheek all parts for wear or damage and replace, 
if necessary. 

a) Differential housing: 

Check guide grooves for outer plates and 
thrust rings for wear. 



39 - 58 Disassembling and Assembling Limited Slip 

Differential 
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39 



It is essentia! that plates be installed in correct order 
and position to reach the same locking ratio. 



Note 

Diaphragm springs must be installed so that concave 
sides face in toward plate assembly. 



5. Check torque slip with one differential gear held 
tight and one driven. This requires clamping a 
flange with two bolts in a vise and installing the 
differential. Install a second flange with the local 
manufactured connector and turn the differencial 
with a torque wrench. A torque of 5 to 20 Nm 
(4 to 14 ftlb) must be reached. 




Note 

If the specified torque cannot be reached, a change 
can be made by installing pertinent outer plates. 
Outer plates are available in thicknesses of 1 .9, 2.0 
and 2.1 mm. 

If the thickest outer plates are installed and the 
specified torque is still not reached, all plates are 
worn and must be replaced. 
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REMOVING AND INSTALLING CENTRAL TUBE (Manual Transmission) 



REMOVING AND INSTALLING INSTRUCTIONS 



Removing 



7. Remove front and rear reinforcement plates. 



1. Remove exhaust assembly with heai shields. 



2. Remove rear axle. 



Note 

Let rear axle of cars with a bolted battery console 
hang down on the trailing links and support same 
(tie up). 




3. Remove transmission (see page 34 - 3). 



4. Remove clutch (see page 30 - 3), 



5. Remove shift lever. 



6. Remove ashtray and unscrew guide tube mount 
from body (only for cars manufactured up to 
August 7, 1978). 





Printed in Germany - iv, 1980 



Removing and Installing Central Tube 
(Manual Transmission) 
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8. Support central tube from underneath and remove 
clutch bell housing/central tube mounting bolts. 




Installing 



1. Adjust selector linkage, if necessary. 

2. Brush a thin coat of Optimoly HT paste on 
spline of central shaft. 

3. Wrap strips of tape around insulation sheet and 
coat bearing surfaces on body with Contifix 
grease to facilitate installation. 




A - Tape strips 



39 - 62 Removing and Installing Central Tube 

(Manual Transmission) 



4, Tighten all mounting bolts to specified torque. 
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No. 


Description 


Qty. 


Note When 

Removing 


Installing 


Special 
Instructions 


1 


Boll 


9 




Tighten to 80 Nm 
(8. 0 kpm) 




2 


Double clamp 
Boll 


1 

1 








4 


Hook with rubber mount 


1 








5 


Strap 


1 


Mark position for 
installing later 






6 


Nut 


n 






Not for cars pro- 
duced up to 7. 8. 78 


7 


Guide tube with mount 
and angle joint 


l 


Pry off angle joint 
with suitable 
open-end wrench 


Coat ball shell and 
ball head of ball 
joint white lube paste 
and drive on carefully 


On cars produced 
up to 7. 8. 78 mount 
of guide tube is on 
body 


8 


Selector rod 
Insulation sheet 


i 
l 




Wrap strips of tape 
around and coat 
bearing surfaces to 
body with Contifix 
grease 




10 


Rubber washer 








Not for cars pro- 
duced up to 7. 8. 78 


11 


Central tube 


i 




Check, replacing if 

necessary 





39 - 64 Disassembling and Assembling Central Tube 
(Manual Transmission) 



Printed in Germany 



928 



39 



Checking Drive Shaft 



Since the position of the drive shaft is important 
to guarantee proper operation, the drive shaft 
must protrude by 46. S5 - 0.5 mm. 




A - 46, 35 - 0. 5 mm 



The amount of protrusion can be correctly slightly 
by tapping with a plastic hammer against face of 
drive shaft. 

Check easy movement of drive shaft bearings by 
turning shaft by hand. Shaft must turn easily and 
without restriction at any point. 



Note 

If bearings or shaft are damaged, replace entire 
drive tube with shaft and bearings. Thexe are no 
plans for replacement of separate parts. 



Max. permissible runout (or centra] shaft; 0, S mm. 
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The procedures described for repairing the 5-speed manual transmission 

Type G 28 '85 models onward 
are arranged by repair groups and 200-series page 



To keep the documents in correct order, please file all pages with 
200-series page numbers behind the yellow Marker Sheet. 



'■••■****•*■* 



For example: 30 - 0201 , 

35 - 201 

39 - ?01 
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General Data 



3C 



5-speed manual gearbox type G 28 




Type Key number 


Equipment 


installed in 


model 


G 28/10 


5 Speed 


928 S EurVR.o.W. 


1985/86 


G 28/1 1 


5 Speed 


928 S USA 


1985/86 


G 28/12 


5 Speed 


928 S 4 Eur./R.o.W. 


1987/88 


G 28/13 


5 Speed 


928 S 4 USA/Japan 


1987/88 


G 28/55* - 


5 Speed 


928 S 4 Clubsport 
928 S4, 928 GT 
(worldwide) 


1988 

1989/90/91 


G 28/57 


5 Speed 


928 GTS 
(worldwide) 


1992/93 


* Model '88 / 89 standard with limited slip differential (40%). 
As of Model '90 standard with controlled limited slip differential (PSD), 


5-speed manual gearbox type G 28 






30 - 0201 
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General 



30 



vjenerai 
Data 


Manual transmission 
Type G 28/10/12/55 


Manual transmission 
Type G 28/11/13 


Design 


Direct transmission with layshaft 




Ratios* 


Zi 


z 2 


iz 

Z 2 :Zi 


ilay 

32:22 


iz X ilay 


Zi 


Z 2 


iz 

Z 2 ;Zi 


ilay 
33:21 


iz X ilay 


1 st gear 


17 


44 


2,5882 


1,4545 


3,7645 


17 


44 


2,5882 


1,5714 


4,0672 


2nd gear 


22 


38 


1,7272 


1,4545 


2,5122 


22 


38 


1,7272 


1,5714 


2,7142 


3rd gear 


26 


32 


1 ,2307 


1,4545 


1,7900 


26 


32 


1,2307 


1,5714 


1,9339 


4th gear 


29 


27 


0,9310 


1,4545 


1,3541 


29 


27 


0,9310 


1,5714 


1,4629 


5th gear 


direct 


1,0000 


direct 


1 ,0000 


direct 


1,0000 


direct 


1 ,0000 


Reverse gear 


22 
(30) 


(30) 
50 


2,2727 


1,4545 


3,3056 


22 
(30) 


(30) 
50 


2,2727 


1,5714 


3,5714 



Final drive 



Transmission oil 



Oil capacities 



Drive pinion without hypoid displacement 



Final drive ratio 


11:30 


i 2,7272 


(G28/10/55) 


15:33 


i = 2,200 




11:29 


i - 2,6363 


(G 2 8/1 2) 







Multigrade gear lube SAE 75 W 90 

API - Classification GL 5 (or MIL L 21 05 B) 



85 models and earlier = approx. 3,8 liters 

86 models onward = approx. 4,5 liters 



Zi = Number of teeth on first gear wheel in the load path of the gear concerned 
Zz - Number of teeth on second gear in the load path of the gear concerned 
iz = Gear ratio 
ilay - Layshaft ratio 



Technical Data 

Printed in Germany - XX, 1988 



30 - 0203 



30 



General Data 



928 



Genera! 
Data 


Manual transmission 
Type G 28.57 


Type 


Direct transmission with countershaft 


Ratios* 


Zi 


2 2 


iz 

Z 2 :Z1 


icoun 
35:24 


i2 X icoun 


1 ClT np£l F 

I LJCCLl 


17 


44 


2.5882 


1.4583 


3.7745 


2nd gear 


22 


38 


1 .7272 


1 .4583 


2.5188 


3rd gear 


26 


32 


1 .2307 


1.4583 


1.7948 


4th gear 


29 


27 


0.9310 


1 .4583 


1.3577 


5th gear 


direct 


1.0000 


direct 


1.0000 


Reverse 


22 
(30) 


(30) 
50 


2.2727 


1 .4583 


3.3143 


Final drive 


Bevel gear without hypoid offset 


Final drive ratio 


11:30 i = 2.7272 


Transmission oil 


Multigrade transmission oil SAE 75 W 90 
API classification GL 5 (or MIL L 21 05 B) 


Capacity 


approx. 4.8 I 



Zi = No. of teeth of first gearwheel in power flow of respective gear 
7.2 = No. of teeth of second gearwheel in power flow of respective gear 
iz = Transmission ratio of gear 
icoun = Countershaft 



30 - 0204 
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TORQUE SPECIFICATIONS FOR MANUAL TRANSMISSION G28. 10/11 



Location 


Designation 


Thread/ 
lead 


Material 


Torque 

(Nn) 


Oi 1 fill er and 
drain plug 


^Threaded 
plug 


M 24 x 1.5 
M 22 x 1.5 


- 


22 


Transmission 
output flange 


Hex bolt 


M 10 x 1,5 


8.8 


43 


End cover to 
transmission 
housing 


Hex bolt 


M 8 x 1,25 


8.8 


22 


Side cover to 

transmission 

housing 


Hex bolt 


M 8 x 1,25 


8.8 


22 


Top cover to 
transmission 
housing 


Hex bolt 


M 6 x 1 


8.8 


9 


Reverse gear 
stop to 
top cover 


Hex bolt 


M 6 x 1 


8.8 


9 


Guide sleeve 
transmission 
housing 


Hex bolt 


M 6 x 1 


8.8 


10 


Back-up 1 ight 
switch to 
housing 


Back-up 
light 
swi tch 


M 18 x 1.5 




22 


Plug to 

transmission 

housing 


Plug 


M 12 x 1.5 


5.8 


19 


Selector fork 
to selector 
rod 


Hex bolt 


M 8 x 1,25 


8.8 


25 



*Bolts with sealing rings from 86 models onward 
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Torque specification for manual transmission 



Location 


Description 


Threads/ 
Pitch 


class 


Torque 
Nm (ftlb) 


Cap and hexagon - 
nut on stud for 
preselector spring 


Nut 


M 14x1 


- 


50 (36) 


Drive pinion 
bearing unit/ 
transmission case 


Bolt- 


M 8 x 1,25 


10.9 


30 (22) 


Lock nut on drive 
pinion 


Nut- 


M32 x 1,5 




300 (217) 


Ring gear/ 
differential housing- 


Bolt- 


M 12 x 1,25 


12.9 


165 (119) 



30 -0206 



Torque specification for manual transmission 
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TOOLS 



Manual Transmission/Controls, Case 34 












No. 


Description 


Special Tool 


Remarks 


1 


Holding plate 


9149 




2 


Bracket 


9144 




3 


Impact tool 


VW771 




4 


Extractor 


9148 




5 


Ext '-actor 


9140 




6 


Clamping sleeve 




Spare part 


7 


Driver 


9223 




8 


Operating lever 


9155 




9 


Centering pins 


9321 




10 


Spring scale 




Standard, 
0...50 N 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 
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Manual Transmissio n/C ontrols. Case 



34 



No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


1 


Drain plug 
(maanetic Dlua} 


1 




Torque: 22 Nm 
(16 ftlb) 




2 


Bolt 


12 




Torque: 9 Nm 
(7 ftlb) 




3 


Washer 


12 








4 


Case cover 


1 








5 


Gasket 






Replace 




6 


Vent 


1 








7 


Spring 


1 








8 


Locking sleeve 


1 




Lubricate 
thoroughly 




9 


Bolt 


2 




Torque: 10 Nm 
(7 ftlb) 




10 


Washer 


2 








11 


Gui-e sleeve 










12 


Lockpin 


1 




Position correctly 




13 


Spring 










14 


Ball 


1 








15 


Gasket 


1 




Replace 




16 


Backup light switch 






Torque: 22 Nm 
{16 ftlb) 




17 


Plunger 


1 




Stepped end faces 
switch 




18 


Plug 






Torque: 19 Nm 
(14 ftlb) 




19 


Gasket 






Replace 
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Note When 


Special 


No. 


Description 


Qty. 


Removing 


Installing 


Instructions 


20 


Spring 


1 








21 


Locking sleeve 


1 




Lubricate 












thoroughly 




22 


Plug 


1 




Torque: 19 Nm 












(14 ftlb) 




23 


Gasket 


1 




n e p i a ce 




24 


Spring 


1 








25 


Locking sleeve 


1 




1 i i \~\ f i rato 












thoroughly 




26 


Pin 

i ill 


1 
1 


Engage 5th gear 


Counterhold shift 










and drive out, 


rod with suitable 










counterholding 


tool. 










shift rod with 












suitable tool. 






27 


Key 


1 


i— i jy ay c "-f u i yea I 


ouuniernoiu snirt 










and drive out, 


rod with suitable 










counterholding 


tool. 










shift rod with 












suitable tool. 






28 


Interior shift rod 


1 




Position correctly, 












cavity for pointed 












screw must face 












left. 




29 


Shift arm 


1 








30 


Preselector lever 


1 








31 


Shift cam 


1 








32 


Bolt 


1 




Torque: 25 Nm 












(18 ftlb} 





34 - 204 Disassembling and Assembling Transmission Printed in Germany 



923 



n s m i 



ssion/Controls, Case 



No. 


Description 




l Romr 


Note When: 
iving 


I nstalling 


Special 
Instructions 


33 


Washer 


1 












34 


Shift rod 

(4th and 5th gears) 


1 


Pull out toward 

rear 








35 


Shift fork 

(4th and 5th gears} 


1 






Adjust 






36 


Lock (long) 


1 






Lubricate 
thoroughly 






37 


Bolt 


1 






Torque: 25 Nm 
(13 ftlb) 






33 


Washer 


1 












39 


Shift rod 

(2nd and 3 r "d gears! 


1 


Pull out toward 
rear 








40 


Shift fork 

(2nd and 3rd gears) 


1 






Adjust 






41 


Lock 


2 












42 


Shift rod 

(1st and reverse gears} 


1 


Pull out toward 
rear 








43 


Shift fork 

(1st and reverse gears) 


2 












44 


Lock (short) 


1 






Install with grease 






45 


Clamp 


1 












46 


Circlip 


1 












47 


Countershaft 


1 












48 


O-ring 


1 






Replace, lubricate 
with light coat of 

oil 






49 


Bolt 


7 






Torque: 30 Nm 
(22 ftlb) 
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No. 


Description 


Qty. 


Note When: 
Removing 


Installing 


Special 
Instructions 


50 


Lock wssher 


7 




nuiiirvv DivJt; idLcb 

bearing cap 




51 


Reverse idler shaft 


1 


Turn bearing 

awpmhlyy snH 

1 ILM y Ql \\J 

remove with 
VW 771 






52 


Drivp nin ion 




Rpmn\/p with 

i , ^ : ■ J VC W 1 LI I 

9144 


I nets 1 1 i th 
1 1 Id Lai 1 Vv 1 Ll 1 

9144 




53 


Needle cage 


2 








54 


Thrust ring 


1 








55 


Shim 


X 


Note number and 
thickness for 
reassembly 


If necessary, 

Hptarrnirip an^tn 

UULCI IIIIIIC a^jQ 1 1 1 




56 


Thrust washer 


1 








57 


Needle cage 


2 








58 


Synchromesh ring 


1 


Mark for 
reassembly 


Check for wear; 
mount on same 
gear 




59 


Circlip 


1 








60 


Bearing cap 


1 


Pull out together 
with input shaft 






61 


Input shaft 


1 


Pull out with 
9140 and 9148 
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■ 

No. 


Description 


Qty. 


Note When : 
Removing 


Installing 


Special 
Instructions 


62 


0 - ring 


1 




Replace, lubricate 
with light coat of 
oil 




63 


Seal 


1 








54 


Countershaft 


1 








65 


Thrust washer 


1 




Turning lock faces 
case opening; stick 
on case with a 
little grease 




66 


Needle cage 


2 








67 


Washer 


1 








68 


Cap nut 


1 




Torque: 50 Nm 
(36 ftlb) 




69 


Nut 


1 




Torque: 50 Nm 
{36 ftlb) 




70 


Preselector spring 
with stud 


1 








71 


Take-up sleeve 


1 




Drive in with 9223 




72 


Bearing 


2 


Drive out with 
suitable mandrel 


Drive in with 9223 




73 


Seal 


1 




Drive in with 9223 




74 


Transmission case 


1 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 




2. Remove differential {see page 39 - 201). Note 

3. Remove shift rods, shift forks and locks. Always counterhold on interior shift rod 

with a suitable tool when driving out pins 
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4. Pull out clamp for reverse gear with a 
suitable pliers. 



r 





^^^^^ 










5. Unscrew drive pinion mounting bolts, 
mount Special Tool on bearing assembly 
and turn until reverse gear shaft can be 
removed with Special Too J VW 771 . 




6. Remove circlip for input shaft. 

7. Pull out input shaft and bearing cap 
with Special Tools 9140 and 9148 

Note 

Always first remove countershaft and 
lower countershaft to bottom of 
transmission. 




Assembling 

1. Screw in preselector spring with stud 
from inside to outside. 




A = Preselector spring 
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2. Stick thrust washer for countershaft in 
case with a little grease. 




B - Thrust washer 

3. Place complete countershaft in case. 




4. Drive in complete input shaft over 
bearing outer race against stop 
alternately with a piece of suitable 
pipe or a mandrel. 




5. Insert O-ring for bearing cap and 
lubricate with a light coat of oil. 

6. Mount bearing cap and circlip. 

7. Swing transmission on assembly stand 
to have input shaft face down. 

8. Install needle cages and thrust ring in 
input shaft. 

9. Place synchromesh ring for 5th gear on 
clutch body. 
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1 0. Place reverse gear and needle cages in 
case as shown in the picture. 




1 1 . Screw centering pins, Special Tools 0321 , 
in case for installation of drive pinion and 
install shims S3. 

12. Mount Special Tool 9144 on drive 
pinion bearing cap and move in drive 
pinion carefully (with 4th gear engaged). 
Check that reverse gear is positioned 
correctly. 




A = Special Tool 9321 



Note 

When installing the drive pinion make sure 
that pins of synchromesh ring (5th gear) 
engage in openings of guide sleeve. 
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1 3. Move reverse gear to correct installed 
position with a suitable tool, remove 
centering pins 9321 for bearing 
assembly and turn latter together with 
shims until the reverse gear shaft can be 
mounted. 




14. Drive in reverse gear shaft only far 
enough that thrust washer can be 
installed. Then drive in reverse gear shaft 
to correct installed position and install 
clamp. 




1 2 3 4 5 

1 = Clamp 

2 = Thrust washer 



15. Turn bearing assembly and shims S3 to 
installed position, tighten mounting bolts 
to torque of 30 Nm and remove Special 
Tool 9144. 




16. Move countershaft to correct installed 
position and install shaft with O-ring 
(O-rinq coated lightly with oil). 



Note 

Facilitate installation by turning 
transmission on assembly stand until 
countershaft falls into correct installed 
position on its own weight. 
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17. Install circlip. 

18. Turn on idle. 

1 9. Install shift rods, shift forks and locks. 




1 ■ Lock (short) 

2 - Shift rods (1st and reverse gears) 

3 - Locking sleeve (long) 

4 - Spring (long) 

5 - Plug 

6 - Shift rod (2nd and 3rd gears) 

7 - Locking sleeve (short) 

8 - Spring 

9 - Lock (long) 

10 - Shift rod (4th and 5th gears) 

1 1 - Locking sleeve (short) 

12 - Spring (short) 

13 - Plug 



20, Mount interior shift rod with 
preselector lever and shift arm, 
counterholding on shift rod with a 
suitable tool. 




A = Pin 
B = Key 

Note 

Cavity for pointed screw in interior shift rod 
must face left (in forward direction). 
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21. install lockpin in correct position. 




22. Adjust preselector spring and shift 
forks (see page 34 - 215}. 
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Note when: 


NO. 


Description 


Qty. 


Removing 


Installing 


1 


Threaded plug (with mag- 


1 














22 Nm(16ftlb) 




otraiii ly i ii ly 


■t 
■ 




Replace 


-a 
O 


1-1 pv hnlt 
ntrx UUIl 


p 




Tightening torque: 










10 Nm (7 ftlb) 




vv dsnyr 


O 










1 
I 






c 
o 


pAmnroccinn cnrinn 


I 






7 








Replace 


o 
0 








Tightening torque: 9 Nm 










(6.6 ftlb) 


9 


Spring washer 


12 






10 


Case cover 


1 






i i 


oaSKei 


-i 
i 




Replace 


12 


Breather* 


1 






13 


Compression spring 


1 






14 


Locking sleeve 


1 




Oil well 


15 


Back-up light switch 


1 




Tightening torque: 










22 Nm (16 ftlb) 


16 


Tappet 


1 




V-f*lbcL orLiC lUWdtU 










switch 


17 


Threaded plug 


1 




Tightening torque: 










19 Nm (13.9 ftlb) 


18 


Sealing ring 


1 




Replace 


19 


Compression spring 


1 






20 


Locking sleeve 


1 




Oil well 



* Transmission housing fitted with new breather as of MY '92 (refer to page 34 - 214m) 
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w 



no . 


uescr i piion 


4ty . 


Note U 

kkhiuv i ny 


len: 

i ns id i ii ny 


21 

22 


Threaded plug 
Sealing ring 


: 
l 




Tightening torque: 19Nm 
(13.9 ftlb) 
repl ace 




bUHiprtrb b I url 

spring 


i 
i 






24 


Locking sleeve 


l 




Oil well 


25 


Tensioning pin 


l 


Select 5th gear and 
of i vc uul . no i a 
selector rod with 
suitable tool while 
driving out. 


Hold selector rod with 

bU 1 LdD 1 C LUU 1 . 


26 


Tensioning 
s i eeve 


l 


Select 4th gear and 
on ve our . no i a 
selector rod with 
suitable tool while 
an vi ng out . 


Hold selector rod with 
s u i ra d i e too i . 


9 7 


i nxernd i 
selector arm 


i 




d i l no no i e ior taper 
bol t must point to 
left. 


?H 


jeiecror n nger 


i 
i 






29 


Preselect 
lever 


i 






30 


Selector cam 


i 






31 

32 


Hex bolt 
Spring washer 


i 
l 




Tightening torque: 
?K Mm (18 f fi hi 

L.O Hill \ io 1 LIU/ 


33 


Selector rod 
(4th and 5th 
gear) 


i 




Withdraw toward rear 


34 


Selector fork 
(4th and 5th 
gear) 


i 




Adjust 


35 


Lock (long) 


l 




Oil well 



_ 
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No. 


Descri pti on 


Qty. 


Note Whe 

Removi ng 


in: 

I nstal 1 i na 


36 


Hex bolt 


1 




Tightening torque: 
25 Nm (18 ftlb) 


37 


Spring washer 


1 






38 


Sel ector rod 
{2nd and 3rd 
gear) 


1 




« i liiui On tuwai u r Cal 


39 


Qplpp+nr "f n v k 

(2nd and 3rd 
gear) 


1 

X 




AH i uc: t 


40 


Tens i on i no 
sleeve 


2 






41 


Selector rod 
(1st and 
reverse gear) 


1 




Withdraw toward rear 


42 


Selector fork 
(1st and 
reverse gear) 


1 






43 


Lock (short) 


1 




Grease before installing 


44 


Circl ip 


1 






45 


Lays haft 


1 






46 


0-ring 


1 




Replace, oil lightly 


47 


Hex bolt 


7 




Tightening torque: 
30 Nm (22 ftlb) 


48 


Locking washer 


7 




Hollow side toward 
bearing cover 


A O 


Oil funnel 


7 




til r 11 . • 

Note installation 
position 


50 


Reversing 
shaft 


1 


Turn bearing assembly 
and remove with VW 771 




51 


Drive pinion 


1 


Remove with Special 
Tool 9144 


Install with Special 
Tool 9144 
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No. 


Description 


Qty. 


Note Wh 

Removi ng 


en: 

Installing 


52 


Needle cage 


1 






53 


Thrust ring 


1 






54 


Needle bearing 


1 






55 
56 


Shim "S " 
Reverse idler 


X 
1 


Note number and thick- 
ness for reassembly 


Recalculate if necessary 


57 


Needle cage 


2 






58 


Spacer 


1 






59 


Synchromesh 

rind 


1 


Mark for reassembly 


Check for wear, install 

w i Ln ur i y i \ la i ycui 


60 


Circl ip 


1 






61 


Bearing cover 


1 


Withdraw with two 
flat pi iers 




62 


Sealing ring 


1 




Oil sealing lip 


63 


O-ring 


1 




Replace, oil lightly 


fid 


i npu z snaTL 


i 
i 


Lower i ays nan, on ro 
base of transmission 
and withdraw with 
Special Tools 9140 
and 9148 




65 


Layshaf t 


1 






66 


Needle cage 


1 






67 


Thrust washer 


1 




Anti -twist lock toward 
recess in case, hold 
in place with blob 
of grease on case. 
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Note When: 


No . 


Descri pti on 


Qty. 


Removing 


Instal 1 i ng 


68 


Preselect 


1 




Adjust 




spri ng 








69 


Acorn nut 


1 




Tightening torque: 










50 Nm (37 ftlb) 


70 


Hex nut 


1 




Tightening torque: 










50 Nm (3/ ftlb) 


71 


Stud bolt 


1 






72 


Locating 


1 




Press in with Special 




s i eeve 






Tool 9223 


73 


Sealing ring 


1 




Press in with Special 










Tool 9223 


74 


Bearing 




Drive out with suitable 


Press in with Special 






mandrel 


Tool 9223 


75 


Bearing 




Drive out with suitable 


Press in with Special 








mandrel 


Tool 9223 


76 


Transmission 










case 
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NOTES ON ASSEMBLING AND DISASSEMBLING 
Disassembl ing 

1. Secure transmission to assembly 
support with Special Tool 9149 and 
drain oil . 




2. Installing differential, see page 
39 - 201. 



3. Remove selector rods, selector 
forks and detente. 




Note: 

When driving out tensioning pin and 
tensioning sleeve, it is essential 
to hold internal selector arm with 
a sui table tool . 
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4. Remove mounting bolts for drive 
pinion, secure Special Tool 9144 
to bearing assembly and turn the 
latter with shims "S," until 
the reverse idler shaft can be 
removed with Special Tool VW 771. 




5. Remove circlip for bearing cover 
and remove cover with two suitable 
flat-nosed pliers. 



6. Withdraw drive pinion with 
Special Tools 9140 and 9148 



Note: 

It is essential to remove the 
layshaft axle beforehand and lower 
layshaft to bottom of transmission. 



Assembl ing: 

l.With a blob of grease, fix thrust 
washer for layshaft to case. 




2. Place fully assembled layshaft in 
case. 
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3. Working on each side alternately, 
use a suitable piece of pipe or a 
mandrel to drive fully assembled 
input shaft over bearing outer 
race as far as it will go. 




4. Insert 0-ring for bearing cover, 
oil lightly. 



5. Install bearing cover and circlip. 



6. Swivel transmission on support 
until input shaft poirts 
downward. 



9. Place reverse idler with needle 
cages and spacer in case as 
illustrated. 




10. Screw centering pins 9321 for 
installation of the drive pinion 
into case and place shims "S 3 " 
in position. 



7. Install needle cage and thrust 
washer in input shaft. 

8. Place synchromesh ring for 5th 
gear on clutch body. 
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11. Attach Special Tool 9144 to 
drive-pinion bearing cover and 
carefully insert drive pinion 
(with 4th gear selected). Note 
position of reverse idler. 



12. With a suitable tool, move 
reverse idler to installation 
position, remove centering pins 
9321 for bearing assembly and 
turn the latter with shims until 
the reverse idler shaft can be 
instal led. 





A = Special Tool 9321 



Note: 



When installing drive pinion, it is 
essential to ensure that the dogs of 
the synchromesh ring (5th gear) 
engage the recesses of the 
guide sleeve. 




13. Turn bearing assembly with shims 
"S 3 " to assembly position, 
tighten mounting bolts to 30 Nm 
(22 ftlb) and remove Special Tool 
9144. 
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Note 

Once the selector rodas are in position, se- 
cure the oil funnel at mounding holes "A". 




Modification as of MY '92 

As of MY '92, an oil catcher spray tube is 
titled in addition to the oil catcher cone. 




A = Oil catcher cone 

B = Oil catcher spray tube 

14. Place layshaft in installation position and 
install axle with O-ring (lightly oil O-Ring). 



Note 

to faciliatate assembly, turn the transmission 
on the support until the weight of the layshaft 
causes ist to fall into the installation position. 




15. Install circiip. 

16. Select neutral. 

17. Install preselect spring, selector rods, se- 
lector forks and detente. 




Schaltgetriebe zerlegen und zusammenbauen (ab Mod. '87) 
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Note: 

The blind hole for the tapered bolt 
in the internal selector arm must 
face left (as viewed in the forward 
direction of travel). 

19. Adjust preselect spring and 

selector forks (see Page 34 - 215) 



1 - Lock, short 

2 - Selector rod, 1st and reverse 

gear 

3 - Locking sleeve, long 

4 - Compression spring, long 

5 - Threaded plug 

6 - Selector rod, 2nd and 3rd gear 

7 - Locking sleeve, short 

8 - Compression spring 

9 - Lock, long 

10 - Selector rod, 4th and 5th gear 

11 - Locking sleeve, short 

12 - Compression spring, short 

13 - Threaded plug 

18. Install internal selector arm 
with preselect lever and selector 
finger. Hold selector rod with a 
suitable tool . 




A = Tensioning pin 
B = Tensioning sleeve 
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Modifications as of Model Year '92 




1335-34 

A = Breather 

B = O-ring (apply a thin coat of transm. oil) 
Note 

Observing correct position, push breather into 
the housing until it is seated against the stop. 
The breather bore must then point forward at 
an angle of 45 deg. to the direction of travel. 



Dismantling and assembling manual transmission (as of MY '87) 
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ADJUSTING SHIFT FORKS 



Note 

Insert locking sleeve and spring for no-play 
arrest of 2nd and 3rd gear <-od and move to 
correct installed position with a locally 
manufactured holder. 




A = Locally manufactured holder made of 
10 x 20 x 45 mm flat steel, with 
6,5 mm dia. mounting hole and 2.5 mm 
chamfer in area of locking sleeve. 

1 . Adjust operating sleeves with the shift 
forks that they are exactly in the middle 
between synchromesh rings in neutral 
position. 



2. Tighten mounting bolts with torque of 
25 Nm (18 ftlb). 



Note 

Deviations in adjustments must be 
corrected after checking the shifting, since 
perfect synchronization depends on this. 



Printed in Germany - X, 1984 



Adjusting Shift Forks 



34-215 



923 



Manual Transmission/Controls, Case 



34 



ADJUSTING SHIFTS 



Note 



Insert locking sleeve and spring for no-play 
arrest of 2nd and 3rd gear shift rod and 
move to correct installed position with a 
locally manufactured holder (see page 
34-215). 

3 4 5 6 





. Measure force of preselector spring. 
Nominal value: 22 N. 
Mount Special Too 9 '55 on interior 
shift rod, attach a conventional spring 

scale (0 50 N) below ball, pull 

interior shift rod and shift arm into 
2/3 shift plane and read spring force 
from spring scale. 




1 - Adjusting pin 

2 - Preselector spring 

3 - Shift rod, 4th and 5th gears 

4 - Preselector lever 

5 ■ Interior shift rod 

6 - Shift arm 

7 - Shift rod, 2nd and 3rd gears 



Adjust preselector spring (2) with 
adjusting pin (1 } enough that it just 
barely touches the roller of preselector 
lever (4). In this position shift arm (6} 
and preselector lever (4) will engage in 
openings of 4th and 5th gear shift rod. 




3. If necessary, adjust force of 

preselector spring to 22 N by turning 
the adjusting pin. 
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4. Move shift arm into 2/3 shift plane and 
adjust it by turning adjusting pin 
(approx. 1/2 turn clockwise or 
anticlockwise) that it does not protrude 
completely into opening of 2nd / 3rd 
gear shift rod. 




5. Check by shifting in and out of all gears 
carefully with Specia! Tool 9155 
(turning drive pinion if necessary) and 
note, whether shift arm has access to 
4th/5th gear shift rod and 1st/reverse 
gear shift fork in 2/3 shift position as 
well as access to 2nd/3rd gear shift rod 
in 4/5 shift position 





Note 

Deviations must be corrected accurately 
after checking shifts, since perfect shifting 
depends on correct adjustments Turning 
the adjusting pin (1) will change the force 
of preselector spring (2), so that turning the 
adjusting pin for corrections should be 
kept to a minimum (approx. 1 12 turn 
clockwise or anticiockwise). 



34-21S Adjusting Shift 
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ADJUSTING GEARSHIFT ('86 MODELS 
ONWARD) 

Note: 



3 4 5 6 7 



To lock the 2nd and 3rd gear 
selector rod in its zero position, 
install locking sleeve and 
compression spring and bring to 
installation position with 
improvised holder (see page 34 - 
215). 



3 4 5 6 7 




'86 Models 

1 - Adjusting pin 

2 - Preselect spring 

3 - Selector rod, 4th and 5th gear 

4 - Preselect lever 

5 - Internal selector arm 

6 - Selector finger 

7 - Selector rod, 2nd and 3rd gear 




'87 models onward 
1. Select neutral . 



2. Carry out rough adjustment of 
preselect spring (2). To do so, 
screw adjuster pin (1) into case 
until approx. 20 mm project. 




A = approx. 20 mm 
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3. Select 3rd gear and with a feeler 
gage, adjust play s = 0.2 + 0-1 
nm between selector finger and 
4/5 selector rod. Adjustment is 
by means of adjuster pin (1). 




'87 models 



4. Measure spring force of preselect 
spring. Specified force 60...80N. 
To measure, attach Special Tool 
9155 to internal selector arm, 
attach commercially available 
spring balance (0...100N) beneath 
ball, pull internal selector arm 
with selector finger to 1/R shift 
level and read spring force from 
spring balance. 




'86 models 




'87 models onward 
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5. If necessary, turn adjusting pin 
to set force of preselect spring 
to specified value. 



Note: 

If the spring force is changed, 
recheck the clearance s = 0.2 
+ 0.1 mm between selector finger 
and selector rod and readjust if 
necessary {see Step 3). 



6. As a check, select each gear in 
turn with Special Tool 9155 (turn 
drive pinion during this 
procedure) and ensure that all the 
gears can be selected in the 
correct manner. 
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DISASSEMBLING AND ASSEMBLING UPPER TRANSMISSION COVER 
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C3> « 3 

I I 2 



No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Vent 


1 






2 


Bolt 


2 


Torque: 9Nm 










(7 ftlb) 




3 


Washer 


2 






4 


Gear arrest 


1 


Check that 










locking pawl 










moves easily 




5 


Leaf spring 


1 


Install in 










correct 










position 




6 


Case cover 


1 
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DISASSEMBLING AND ASSEMBLING UPPER TRANSMISSION COVER ('87 MODELS ONWARD) 
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Note When: 


No. 


Description 


Qty. 


Removing 


Instal 1 ing 


1 


Air bleed 


1 






2 


Hex bolt 


2 




Tightening torque 9 Nm 










(6.6 ftlb) 


3 


Spring washer 


2 






4 


Gear lock 


1 




Check that locking cam 










moves freely 


5 


Leaf spring 


1 




Install right way round 


6 


Circl ip 


1 






7 


Roller lever 


1 






8 


Case cover 


1 
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Manual Transmission, Operation, Housing 
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Plocinnatirvn 
Uci I Lj 1 laL 1 L 1 i 


Otv 


Note: 

Rpmnval 


Installation 


1 


Hexagon head bolt 


! 




Tighten to 10 Nm (7 ftlb.) 


2 


Washer 


! 






3 


Bracket 


1 






4 


Thrust spring 


1 






5 


Valve 


1 






6 


Roll pin 


1 




Fitting depth 3+ 0,5 mm 


7 


Adapter sleeve 


1 




Filling depth 4 ± 0.5 im 


8 


Roll pin 


1 




Press in flush 


9 


Pan-head screw 


3 




Tighten to 10 Nm (7 ftlb.) 


10 


Washer 


3 






11 


Suction cone with strainer 


1 






12 


Oil pump 


1 






13 


Housing cover 


1 
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Replacing O-ring for spray tube (type G28/57) 

1. Remove spray tube, undoing hexagon head 
bolt and pulling out tube. 




2. Coat new O-ring with transmission oil and 
push tube carefully into the housing. 
Tighten hexagon head bolt to 10 Nm (7 ftlb.). 




Replacing O-ring for spray tube (type G28/57) 
Printed in Germany - XXXI, 1993 
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No. 


Description 


Special Tool 


Remarks 


1 


Take-up rail 


VW 457 




2 


Pressure pad 


VW 407 
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Manual Transmission / Gears and Shafts 









Note when: 


No. 


Description 


Qty. 


Removing 


Installing 


1 


Needle 


2 




Install with bearing grease 


2 


Thrust ring 


1 






3 


Synchronizing ring 


1 


Mark for reassembly 


Mount with same gear. 










Check for wear 


4 


Circlip 


1 






5 


Grooved ball bearing 


1 


Press off with VW 457 


Heat to approx. 100" 








and VW 407 


C/212* F and drive on 


6 


Drive shaft 


1 







Note 

As of MY '92, a modified drive shaft with new needle cages and axiai retainer is used. 




_ I 

A - Snap Ring 
B - Thrust washer 



Disassembling and assembling drive shaft 

Printed in Germany - XXXI, 1993 
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DISASSEMBLING AND ASSEMBLING DRIVE SHAFT 



Disassembling 

1 . Remove circlip. 

2. Press off grooved bail bearing with a 
pertinent pressure pad and Special 
VW 457. 





Assembling 

1 . Heat grooved ball bearing to approx, 
100° C / 21 2° F and drive on. 

2. Check synchronizing ring by pressing 
ring against taper of gear wheel and 
measure gap "a" with a feeler gage blade. 



Installed distance (new) = 0.9 to 1 .5 mm 
Wear limit =0.6 to 0.7 mm 
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35 



-00 LS 




No. 


Description 


Special Tool 


Remarks 


1 


Holder 


9219 




2 


Wrench socket 


9218 




3 


Holding rail 


VW 457 




4 


Separator 




Standard 



Printed in Germany - X, 1984 



Disassembling and Assembling 
Drive Pinion 



35 -205 




35 - 206 Disassembling and Assembling Printed in Germany 

Drive Pinion 



928 



Manual Transmission/Gears, Shafts 



No. 


Description 


Qty. 


Note Vi\ 

Removing 


len: 
Installing 


1 


1 nr k n 1 1 f 


1 
1 


Tool 9218 and 9219 


i i gntem ng torque juU Nm 
(221 ftlb) and lock by 

nunrhinn rnl 1 
\)u \ \ \, \ \ t n y LUi lor 


2 


Actuating 
si eeve 


1 


Remove together with 

mHHp c 1 po\/o a n rl 

synchromesh parts 




3 


Ball 


3 






4 


Intercept stop 


3 




Insert right way round 


5 


Compressi on 
spring 


3 






6 


Guide sleeve 


1 






7 

8 


Synchromesh 
ring 

Free gear, 
4th gear 


1 
1 


Mark for reinstallation 


Check for wear, 
reinstall with original 

year 


9 


Needle cage 


1 


Mark for reinstallation 


Reinstall with original 
gear 


10 


Inner race 


1 


Mark for reinstallation 


Heat to approx. 100°C, 
install with original 
gear 


11 


Thrust washer 
('85/'86 models 
=6.0 mm) 
{'87 models = 
10.5 mrr) 


1 






1 9 


rree gear, ora 
gear 


1 






13 


Synchromesh 
ring 


1 


Mark for reinstallation 


Check for wear, 
install with original 
gear 


14 


Needle bearing 


1 


Mark for reinstallation 


Install with original 
gear 
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No. 


Description 


Qty. 


Note Wh 

Removing 


en: 
Install ing 


i k 


inner race 


i 

i 


PldrK Tur i c 1 rib La 1 laLIUM 


Mo = f tn annrny 1 DO 0 f 

install with original 
npar 


16 


Operating 

J 1 w C 


1 


Remove together with 
auide sleeve and 
synchromesh parts 




17 


Ball 


3 






18 


Intercept stop 


3 




Insert right way round 




spri ng 


3 






20 


Gil i dp 1 ppvp 


1 

J- 






21 


Synchromesh 
ring 


1 


Mark for reinstallation 


Check for wear, install 
with original gear 


22 


Free gear, 2nd 
gear 


1 






23 


Needle cage 


1 


Mark for reinstallation 


Install with original 
gear 


24 


Inner race 


1 


Mark for reinstallation 


Heat to approx. lOO^C, 
install with original 
aea r 


25 


Thrust washer 
( '85/' 86 models 
= 6 mm) 
( '87 models = 
2.5 mm) 


1 






26 


Free gear, 1st 
gear 


1 






27 


Synchromesh 
ring 


1 


Mark for reinstallation 


Check for wear, install 
with original gear 
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Manual Transmission/Gears, Shafts 



No. 


Description 


Qty. 


Note W 

Removi ng 


len : 
Install ing 


28 


Needle cage 


1 


Mark for reinstallation 


Install with original 

yea r 


29 


T n n p v a r p 


-L 


Ma ft ^ r\T i mc f 3 1 1 ^ f ~\ nm 
i ia i i\ i ui i c i iij lo i i o u Uli 


Uoaf- +r> annmy 1 nn°r 
neoL lu appruA, iuu l. , 

install with original 
gear 


30 


Operating 
sleeve 


1 


Remove together with 
guide sleeve and 
vnrhrnmp^h Fiarf*; 

JJMII^IM Ulll^ J 1 1 |JU 1 U J 


'87 models onward, with 
recess (see page 
35 - 213 fnr 
installation position) 


31 


Ball 


3 






32 


Intercept stop 


3 




Insert right way round 


33 


Compression 
spring 


3 






34 


Guide sleeve 


1 






35 


Synchromesh 
ring 


1 


Mark for rpi n^tal 1 ati nn 


Phprt^ fny* wp^r "install 

with original gear 
( '87 models onward, 
with modification to 

IT 1 \J 1 1 - 1 . V \-M IIP U \+ 1 V> 1 1 kj \J 

tips of teeth, brown 
for identification) . 


36 


Free gear III , 
reverse gear 


1 






37 


Needle bearing 


1 


Mark for reinstallation 


Install with original 
gear 


38 


Tnnpr rarp 

1 1 1 IL 1 1 Ct C 


1 


riai l\ I Uf r c 1 lib Ca t t a L 1 UN 


Do m Ci 3 c i i v*fi "i-F r\ar-ncctiv*\f 

rcti-uidabu re i r n c Lt^bba ry 9 
heat to approx. 100°C 
(see page 39 - 216) 


39 


Shim 


1 


Mark for reinstallation 


Calculate thickness if 
necessary 


40 


Taper" rol 1 er 
bearing inner 
race 


1 


Press off together with 
bearing cover 


Heat to approx. 100°C 


41 


Spacer 


1 
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No. 


Description 


Qty. 


42 


Bearing cover 


1 


43 


Taper roller 


1 




bearing inner 






race 




44 


Drive pinion 


1 



Removing 
Press off 

Press off with suitable 
press-off tool 



Note When: 

Instal 1 i ng 



Heat to approx. 100°C 



Adjust if necessary, 
note pairing code 
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T 



r a n s 



Dl ASSEMBLING AND ASSEMBLING DRIVE PINION 




pressure pad. 
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4. Press off large taper roller bearing 
inner race with a pertinent separator. 




Assembling 
Note 

If drive pinion has to be adjusted, it must 
only be assembled after completion of 
adjustments (see "Adjusting Drive 
Pinion" on page 39 - 215). 



1 . Inner races of needle bearings as well as 
bearing surfaces on guiding sleeves and 
thrust washers must be cleaned of oil. 

Lubricate needle cages, bores and bearing 
surfaces on both sides of gear wheels with 
oil thoroughly. 



2. Mount bearing assembly on drive pinion 
and apply initial pressure of 20 kN 

{2 tons). 

3. Mount drives for synchronization in 
correct position {domed side facing 
sliding sleeve). 




4. Check synchronizing rings by pressing 
rings against tapers of gear wheels and 
measuring gaps "A" with a feeler gage 
blade. 

Installed distance (new) = 0.9 to 1 .5 mm 
Wear limit = 0.6 to 0.7 mm 




35 - 21 2 Diassembling and Assembling 
Drive Pinion 
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35 



5. Apply approx. 60 kN (6t) to press 
assembled drive pinion into 
position over hub of guide 
si eeve. 




6. Tighten locknut to 300 Nm 

(221 ftlb) and lock by punching 
collar. 




Modification, '87 models onward 



The tips of the teeth of the 1st 
and reverse-gear operating sleeve 
have been modified. Note 
installation position, the recess 
(arrowed) must face the reverse 
free gear. 





1 = Free gear, reverse gear 

2 = Free gear, 1st gear 

3 = Operating sleeve lst/reverse 

gear 
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No. 


Description 


Special Tool 


Remarks 


1 


Take-up rail 


VW 457 




2 


Mandrel 


VW 407 
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No. 


Description 


Qty. 


Note When: 
Removing 


Installing 


Special 
Instructions 


1 


Needle cage 


1 








2 


Needle cage 


1 








3 


Washer 


1 








A 
H 


uirciip 


i 








C 
D 


IslfCI 1 p 


i 
i 








6 


Gear 


1 


Press off with 
VW 407 and 
VW 457 


Replace only in 
pairs; collar faces 
spacer 




7 


Spacer 


1 








8 


4th gear 


1 


Press off with 

\/W ACM anrl 

VW 457 


Replace only in 
pairs, pair numuer 
and manufactur- 
ing date face 3rd 
gear 




9 


3rd gear 


1 


Press off with 
VW 407 and 
VW 457 


Replace only in 
pairs; collar 
faces stop 




10 


Countershaft 


1 
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DISASSEMBLING AND ASSEMBLING COUNTERSHAFT 



Disassembling 

1. Remove circlip. 

2. Press off gear wheels with a suitable 
mandrel and Special Tool VW 457. 




Assembling 

Heat gear wheels to approx, 100° C / 212° F 
and install to correct position 



35 - 21 8 Disassembling and Assembling 
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DISASSEMBLING AND ASSEMBLING LAYSHAFT (87 MODELS ONWARD) 




Printed in Germany - XVI, 1987 Disassembling and Assembling 35 - 219 

Layshaft ('87 Models Onward) 



35 



Manual Transmission/Gears, Shafts 928 



No. 


Description 


Qty. 


Note Whei 

Removing 


i: 

Instal 1 ing 


1 


Needle cage 


1 






2 


Circlip 


1 






3 


Needl e beari ng 


1 






4 


Circl ip 


1 






5 


Fixed gear 


1 


Press off with VW 407 
and VW 457 


Always replace as a 
pair, collar toward 
spacer 


6 


Spacer 


1 






7 


Fixed gear, 
4th gear 


1 


Press of with VW 407 
and VW 457 


Always replace as a 
pair, collar toward 
spacer 


8 


Fixed gear, 
3rd gear 


1 


Press of VW 407 
and VW 457 


Always replace as a 
pair, collar toward 
stop 


9 


Layshaf t 


1 
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Differential/Transaxle System 




No. 


Description 


Special Tool 


Remarks 


1 


Pressure pad 


9147 




2 


Rod 




From P 254 
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REMOVING AND INSTALLING DIFFERENTIAL 
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No. 


Description 


Qty. 


Note When: 

Removing 


Installing 


Special 
Instructions 


1 


Bolt 


12 




Torque: 22 Nm 
(16ftlb) 




2 


Washer 


12 








3 


Holder 


1 








A 




1 








K 




J 








6 


Bolt 


2 




Torque: 43 Nm 
(31 ftib) 




7 


Joint flange 


2 








8 


Bolt 


12 




Torque: 22 Nm 
(16ftlb) 




9 


Washer 


12 








10 


Bearing cap 


2 


Mark, for 
reassembly 


Must be installed 
on same side 




11 


0-ring 


2 




Replace, coat with 
transmission oil 




12 


Shim 


X 


Note number and 
thickness on 
each side for 
reassembly 


Determine again, 
if necessary 





Printed in Germany - X, 1984 



Removing and Installing Differential 



39 - 203 



39 



Differential/Trans 



eSystE 
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No. 


Description 




Note When; 
Removing 


Installing 


Special 
Instructions 


13 


Seal 


2 


Drive out with 
suitable screw- 
driver 


Drive in with 
Special Too! 9147 




14 


Taper rotler bearing 
outer race 


2 


Mark for 
reassembly 


Install in same 
bearing cap, heat 
bearing cap to 
approx. 100° 01 
212° F and press 
in with a pertinent 
pressure pad 




15 


Differential 


1 




Adjust, if 
necessary 




16 


Case 


1 









39 - 204 Removing and Installing Differential 



Printed in Germany 



928 



Differential /Transaxle System 



REMOVING AND INSTALLING DIFFERENTIAL 



Note 

Preload of the taper roller bearings could 
cause tension on the case when tightening 
bolts for the side case covers, which later 
could impair installation of the rear case 
cover. Consequently the rear case cover 
should be installed before tightening the 
bolts. 



Installing 

Drive in joint flange seal with Special Tool 
9147. 
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Differential 



Removing 

1 . Drain transmission oil. 

2. Unscrew joint flange bolt and remove 
joint flange. 
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Measuring the plate wear on the proportional-slip differential 



Note 

The wear dimension can be determined only 
by means of the measuring cylinder - special 
tool 9614. 

1 . Remove output cylinder. 
Note 

In order to avoid venting of the differential sys- 
tem, the pressure line at the output cylinder 
must not be disconnected when the gearbox 
is installed. In this case, unflange the output 
cylinder with pressure line from the housing. 

2. Back off the adjusting screw of the measur- 
ing cylinder as far as possible (facilitates as- 
sembly of the cylinder). 

3. Mount the measuring cylinder on the gear- 
box and tighten the knurled nut. 

Note 

if the gearbox is installed, it is recommended 
to use two studs M 8 x 45 with continuous 
thread to secure the measuring cylinder. 



4. Screw in the adjusting screw at the measur- 
ing cylinder until there is no longer any axial 
play at the spacer tappet. Read off the wear 
dimension in this position. 

New dimension = 34.5 mm 
Wear dimension = 45.0 mm 




357-: 



LS = Measuring range for longitudinal lock 
91 1 Carrera 4 

QS - Measuring range for transverse lock 
928 S 4, 928 GT and 911 Carrera 4 



1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 

Note 

When the wear dimension has been reached, 
the plates of the lock must be replaced. Do 
not correct the wear dimension at the thrust 
bearing under any circumstances. 



Measuring the plate wear on the proportional-slip differential 39 - 20« 
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Removing and installing the proportional-slip differential 

Tool 




3S4-3S 



Nr. 


Bezeichnung 


Sonderwerkzeug 


Bestellnummer 


Eriauterung 


1 


Thrust piece 


9147 


000,721.914.70 




2 


Pin 






from P254 


3 


Measuring cylinder 


9514 


000.721.951.40 





Removing and installing the proportional-slip differential 
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Removing and installing the proportional-slip differential 
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Note when 


No. 


Description 


Qty. 


he moving 


1 nc'fnfl inn 

installing 


1 


Hexagon screw 


12 




Tighten with 22 Nm 


o 


wasner 


1 £. 






o 


Rota ininn rJato 


1 
1 






A 

*T 


icinn muflr 

nuubiny buvci 


1 
1 






D 


oval 


I 




Renew 


R 




o 


Block flexible flange with 


Tighten with 43 Nm 








suitable mandrel 




7 


Flexible flange 


2 






Q 

o 


nexagon screw 






Tighten with 22 Nm 


n 

y 


VVaSnBr 


I £. 






10 


Retaining plate 


1 






11 


Retaining plate 


1 






12 


Bearing cap 


2 


Identify for red -installation 


Must be fitted on the 










same side 


13 


0-ring 


2 




Renew, coat with gear oi 


14 


Shim 


x 


Klntp nnmhpr and thirk- 


Dptermine anpw if necei- 








ness ior re-insianaiion per 


S3 ry 








side 




15 


Sealing ring 


2 


Drivp rait with a suitable 

I — ' live uui t ■ r l ■ ■ a oui^am^ 


Drive in with snecial tool 








screwdriver 


9147 


16 


Taper roller bearing outer 


2 


Mark for re-installation 


Install in the same bear- 




raceway 






ing cap, heat bearing 










cap up to approx. 100 










C C and press in with sui- 










table thrust piece. 


17 


Porsche limited-slip differ- 


1 




Readjust if necessary 




ential 








18 


Engaging lever 


1 




"Fit in the correct position 



Removing and installing the proportional-slip differential 
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Note when: 


No. 


Description 


Qty 


Removing 


Installing 


19 


Thrust bearing 


1 


Only adjust or remove if 


Readjust if necessary. 








the plates of the lock are 


Screw in with Loctite 








removed or determine in- 


222 and lock with hexa- 








stallation position for re-in- 


gon nut 








statlation 




20 


Hexagon nut 


1 




Tighten with 85 Nm 


71 


linn rin/*i* 

ocaiii iy mi ly 


i 
i 




Renew 


22 


Beibws 


1 




Oil slightly and press in 










home with a suitable 










pipe piece {e.g VW 










418a) 


23 


Gearbox 


1 







* Deleted as of MY '92. Sealing is done with Loctite 222, 



39 - 206f 



Removing and installing the proportional-slip differential 

Printed in Germany-XXXI, 1993 



928 



Differential, Transaxle System 
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Assembly instructions for removal and installation 
Removal Installation 



Note 

Before the limited-slip differential is removed, 
determine the wear condition of the plates 
under all circumstances (refer to Page 39- 
206a). 

If the worn plates are reused, the thrust bear- 
ing {No. 19) must not be adjusted. If adjust- 
ment or removal of the thrust bearing should 
be necesssary (e.g. in the event of leaks), 
measure the installation position of the thrust 
bearing for re-instalfation under all circum- 
w stances. 




355.39 



Note 

Always renew the output cylinder as well if the 
bellows (No. 22) leaks. 

1. Adjusting the thrust bearing: (required only if 
the plates were renewed) 

_ The locking torque and drive set must be 
adjusted. 

- The bellows (No. 22) must be installed. 
Screw in the thrust bearing by only a few 
turns. 

Pay attention to the installation position of 
the engaging fork. 

- Back off the adjusting screw of the measur- 
ing cylinder as far as possible (facilitates as- 
sembly of the cylinder). 



Removing and installing the proportional-slip differential 
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Fit the measuring cylinder - special tool 
9514 - on the gear and tighten the knurled 
nut. 

Set a setting dimension of 34.5 mm (in the 
transverse lock measuring range) with the 
adjusting screw on the measuring cylinder. 

LS = Measuring range for longitudinal lock 
91 1 Carrera 4 

QS = Measuring range for tranverse iock 
928 S 4, 928 GT and 91 1 Carrera 4 




356-39 



1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 

4 - Thurst bearing 

5 - Hexagon nut 

6 - Sealing ring 

Screw in the thrust bearing until there is no 
longer any axial play at the spacer tappet 
of the measuring cylinder. Lock the thrust 
bearing with the hexagon nut in this posi- 
tion (tightening torque 85 Nm) 
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Bleeding hydraulics of Porsche controlled slip differential (PSD) 
Preparatory work: 

• Remove rear left inner fender 

• Connect bleeding device to PSD hydraulic reservoir 

• Disconnect vent line 

• Build up bleed pressure (approx. 1.5 - 2.0 bar) 

1. Bleeding the pressure reservoir 

To charge the pressure reservoir, the ignition must be switched on. 

When the pressure reservoir has been charged, the pump cuts out; reservoir pressure is then ap- 
prox. 180 bar. 

• Connecting the bleed cylinder. 

• Switch off the ignition. 

• Carefully open the bleed connection and allow the pressure level to drop gradually. 

While this is being done, the ignition must remain switched off, to ensure that pressure is 
completely reduced and air expelled from the reservoir. 

• Repeat this procedure several times, making sure that the ignition is switched on or off at the 
appropriate stages in the procedure. 

2. Bleeding the valve block and the locking line to 
the lock slave cylinder 

• Connect the 9288 system tester 

• Switch the ignition "ON" 

• Connect the bleed cylinder to the bleed screw on the slave cylinder 

• Open the bleed screw on the slave cylinder 

• Select "Start PSD Bleeding" and actuate repeatedly until no further air emerges 

• The bleeding device must remain switched on, because the reservoir volume is used up rapidly. 

• After this, close the bleed screw on the slave cylinder 

• Select "Stop Bleeding" and "Start Pressure Reduction" at the system tester 

• Switch off the bleeding device and disconnect it 

• Screw on the reservoir cover 

• Open the vent line at the reservoir again 

• Check level in reservoir. The liquid must be approx. 1 cm above the step in the reservoir body 
(with the pressure reservoir charged) 



Bleeding hydraulics of Porsche controlled slip differential (PSD) 
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No. 


Description 


Special Tool 


Remarks 


1 


Pressure pad 


P263 


* 


2 


Extractor 




Standard 


3 


Pressure pad 


P264 b 





Printed in Germany 
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 




39 - 208 Disassembling and Assembling 
Differential 
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No. 


Designation 


Qty. 


Note 

Removing 


When: 

Instal 1 ing 


1 


bearing - inner 
race 


9 

t- 


extractor and 
P 261 to 

f CIIIU V C 


Uf 1 Vc UM W i Lii r luH U 


2 


Retaining 
ring 


1 






3 


Rotor 


1 






4 


Locking 
plate 


6 




fit replacement 


5 

U 


Hex bolt 

R"inn np?i r 
e\ i 1 1 y yen r 


12 

i 




threads must be dry 
and free of grease. 
Toraijp ^pttino 165 Nm 

1 KJ 1 V-Juw J I. 1/ M 1 M ± \J -±J illlJ 

(120.4 ftlb) 

Thr'OAHoH hnl pc "f nv^ 

ring gear bolts 
must be dry and free 
of oreasp 
Check al "ignment 

cess a ry 


7 


Lock dowel 


1 






8 


Differential 
pin 


1 






9 


Spacer * 


1 






10 


Needle roller * 


2 






11 


Smal 1 
bevel 
gear 


2 




Apply MoS 2 paste 
to convex surface. 
Always replace as 
a pair. 
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39 - 209 



Differential, Transaxle System 



928 



No. Designation 



Note when; 



Qty. Removi nq 



Instal 1 inq 



12 

12 
14 
15 



Large bevel 
gear 

Threaded rod 

Dowel pin 

Differential 
housing 



2 
1 
1 



Apply MoS ? to con- 
vex surface. Only 
replace as a pair. 



*Xeedle bearing changed from 86 models onward. The new needle 
bearings mean that the spacer need no longer be fitted. 
The new needle bearings are not interchangeable with the earlier 
version. 
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Dl ASSEMBLING AND ASSEMBLING DIFFERENTIAL 

Diassembling 

1 . Pull off taper roller bearing inner race 2. Coat oval surface of differential gears 

with a suitable extractor and Special Tool with M0S2 paste. 

P263. 

3. Install large differential gears with 




Assembling 

1 . Place ring gear on case and tighten ring 
gear bolts to torque of 165 Nm (1 19 ftlb). 
Slide loc<plate into groove of bolts, 
squeeze together at front with a pliers 
(to unite lockplate with bolt) and bend 
down over a hexagon surface to lock. 
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4. Install small differential gears between 6. Drive in differential shaft in correct 

large differential gears and turn, until position and lock with pin. 

bores of gears are aligned with bores in 
case. 




39-212 Disassembling and Assembling 
Differential 
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-130 
10,5 



T 

to 



(F3 




75 



105 



No. 


Designation 


Special tool 




Remarks 




1 


Connector 




Improvised tool 








The connector for 








the f 1 exibl e f 1 enge 








may be fabricated 








from a 6 x 18 piece 








of f 1 at steel . 
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No. 


Designation 


Qty. 


llU Lc WntlN . 

Removing 


Installing 


1 


Flat-head screw 


2 




torque down to 10 Nm 
(7.3 ftlb) 


2 


Housing cover 


1 






3 


Take-up disk 


2 




install in correct 
position 


4 


Disk spring 


2 




i nstal 1 right way 

T U U 1 IU 


c 

D 


uu ter p i ate 


C 






6 


Inner plate 

(molybedenum 

coating) 


2 






7 


Pressure ring 


2 






8 


Axial bevel 
gear 


2 






9 


Screw disk 


2 


push out of axial 
bevel gear 


install in cor- 
corect position 


10 


Bevel pinion 


4 






11 


Differential 
axle 


2 






12 


Differential 
housing 


1 
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DISASSEMBLING AND REASSEMBLING LIMITED-SLIP DIFFERENTIAL (40% LOCK-UP) 



Disassembl ing 



1. Unscrew flat-head screw from 
housing cover and remove cover. 



b)Pressure rings: 
Check for signs of heavy wear or 
ridging on the guide dogs and con- 
tact surfaces. The rings must move 
easily in the differential housing. 




2. Remove all internals. 



c)Axle bevel gears: 
The contact surfaces for the take- 
up plates should not be worn and 
the inner plates must move easily 
on the spl ines . 



d)Plates: 
Check inner and outer plates for 
wear. There should be no signs 
of excessive wear on the guide 
dogs of the outer plates or the 
teeth of the inner plates. 



Reassembly 

1. Check all parts for wear or 
damage and replace as neces 
sary. 



a)Differential housing: 
Check guide grooves for outer 
plates and pressure rings for 
wear. 



2. Apply transmission oil to all slide 
faces of plates, pressure rings 
and differential axles prior to re- 
assembly. 



3. Insert take-up disks so that the dog 
engages the hole in the housing or 
cover. As an aid to assembly, 
apply enough grease to the disks to 
hold them in place. 



39 
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4. Install remaining components as 
shown in the exploded drawing. 



Note 

The disk springs must be installed 
with the convex side pointing in to- 
ward the plate package. 



r 


















/x 




YA 


i 







1 - Disk spring 

2 - Outer plate 

3 - Inner plate 

4 - Take-up disk 



1 

2 

3 



l.Use a depth gage to measure depth 
of housing "a". 
Example: a = 110.80 mm 




2. Measure the cover at "b 1 
Example: b = 29.20 mm 




Reestablishing the thickness 

of the plate package; if new parts 

have been installed, the thickness of 

the plate package must be 

reestabl ished. 



3. Calculate cfearance "c" inside 
housing, c = a - b 

Example: 

a = 110.80 mm 
b = 29.20 mm 



c = 81.60 mm 
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.To measure the thickness "d" of 
the plate package (with 2.0 mm 
thick outer plates, but without 
disk springs), hold the plate pack- 
age lightly in a vise and measure "d" 
with a micrometer. 

Example: d = 76.40 mm. 



l-2, 6mrn _ 



2,6mm 




5. To determine "e" (must be equal 
to 5.20 mm) e = c - d 

Example: 

c = 81.60 mm 
d = 76.40 mm 




e = 5.20 mm 



e 2 + e 2 = e = ^ mm 



Note 

If "e" is greater than or less 
than specified, install thicker or 
thinner outer plates. 



"e" less than 5.20 mm - install 

thinner 
plates 

"e" greater than 5.20 mm - 

instal 1 
thicker 
pi ates 



Outer plates of thicknesses 1.9 mm, 
2.0 mm and 2.1 mm are available. 



6. After assembly, measure the slip 
torque with drive applied to one 
axial bevel gear and the other 
fixed. Clamp a flange with two 
screws in the vise and place dif- 
ferential in position. Locate 
second flange with improvised 
connector and turn differential 
with a torque wrench. A torque of 
10. ..35 Nm (7.3. ..25 ftlb) must be 
attained. 



39 - 212 f Limited-Slip Differential (40% Lock-up) Printed in Germany 
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A = Connector (improvised) 



Note 

If the specified torque is not at- 
tained with the thickest outer plates, 
all the plates are worn and require 
replacement. 
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Differentia 




t 


130 

1 I— 




o 

IN 

I 




_) - 


— i — 


( 


>■ 


I0,2 


5 


■ 1 

L -75 J 

— 105 — fc- 


— ' i 



No. 


Description 


Special Tools 


Order Number 


Remarks 


1 


Sickle spanner 






commercially available 


2 


Thrust piece 


P 263 


000.721.263.00 




3 


Thrust piece 


P 264 b 


000.721.264.20 




4 


Measuring fixture 


9508/1 


000.721.950.81 


2 parts 


5 


Connection piece 






Self-manufacture (flat 
steel 10 x 20) 



Dismantling and assembling the proportional-slip differential 
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Dismantling and assembling the proportional-slip differential 




39 - 21 2j 



Dismantling and assembling the proportional-slip differential 
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3£ 









Note when: 


No. 


Designation 


Qty. 


Removing 


Installing 


1 


Taper roller bearing - 


1 


Pull off with suitable puller 


Press on home with 




Outer raceway 






special too! 










P 264 b 


2 


Taper roller bearing - 


1 


Pull off with suitable puller 


Press on home with sui- 




Outer raceway 






table pipe piece 


3 


Stop disk 


1 






4 


Engaging bearing 


1 






0 


Adjusting nut 


1 


RpnH iin t£th c heir haz^Lf 










off nut by several turns 


and secure with tab 








and attach adhesive tape 


washer 








to lever disk 




6 


Tab washer 


1 




Renew 


7 


Lever disk 


1 


Degrease surface and fix 


Install in correct posi- 








position of the lever seg- 


tion, 








ments with adhesive tape 


Pull off fixing tape 


8 


Thrust ring 


1 




Flat side to the thrust 










pins 


9 


Thrust pin 


4 




Replace in sets only 


10 


Pressure spring 


4 






1 1 


T?ih wa^hpr 






Replace. Push into the 










groove of the hexagon 










screws, pull together at 










the front with plyers (so 










that the tab washer is 










firmly attached to the 










hexagon screw) and se- 










cure downwards over a 










i icAdyui i iqL'C 


12 


Hexagon screw 


12 




The thread must be dry 










and free of grease- 










Tighten with 










165 Nm 



Dismantling and assembling the proportional-slip differential 

Printed in Germany - XXtV, 1989 



39 - 212i 



39 



Differential, Transaxle System 



928 











Note when: 




np^irmpfinn 
i^jcoiyi iciiivji i 




Rpmovinn 




Installing 


13 


Ring gear 


1 






Heat up to approx. 












120 °C, threads for ring 












gear screws must be 












dry and free of grease. 












Pay attention to pair 












number. Readjust if nec- 












essary. 


14 


Countersunk screw 


2 






Tighten with 10 Nm 


i - 
10 


Cover 


1 








16 


Friction washer 


X 


Note thickness for 












re-installation 




necessary 


17 


Inner plate 


5 






uui wiin gear on. i ne u\\ 




^sinterea coating; 








uufeb in if te auppuu 












f\t of a tf\ I ic-f t~ir~k w~<i~\ c: ft i r"*i n £uH 

pioLtf rrtuoL Ut; pubujurieu 












eXdULly IIUaH uvt?r tdUil 












other 


18 


Outer adjusting plate 


X 


Note thickness for 




Redetermine thickness If 








re-installation 




necessary 


19 


Inner plate (Gylon) 


5 






Pay attention to installa- 












tion position. The color 












point must be visible 












during assembly Oil 












with npar nil 

¥¥ILI 1 UCG1 UM 


20 


Outer plate (1.5 mm thick) 


8 








21 


Thrust ring 


1 






Large, flat side faces the 












picUfc: aitjcNlLriy 


22 


Plate support 


1 








23 


Axle bevel gear 


1 






Replace only in sets 












wfth taper pinion 


24 


Threaded piece 


1 








25 


Clamping pin 


3 






Drive in so that position 












is correct 


2b 


Pin 


1 








27 


Pin 


1 
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Note when: 


No. 


Dp^innatinn 


Otv 


Rpmnvinn 




Installing 


28 


Pin 


1 








29 


Cross-piece 


1 








30 


Taper pinion 


4 






Replace only in sets 












with axle bevel gears 


31 


Axle bevel gear 


1 






Replace only in sets 












with taper pinion 


32 


Threaded piece 


1 








33 


Friction washer 


X 


Note thickness for 




Redetermine thickness if 








re-installation 




necessary 


34 


Housing 


1 









Dismantling and assembling the proportional-slip differential 
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Assembly and dismantling instructions 
Dismantling 

Relieve the lever disk (No. 7) by undoing the 
adjusting nut (No. 5). Degrease the lever disk 
and fix the segments for re-instaliation with 
adhesive tape. 




A = Adhesive tape sse-sa 
Assembly 

1. Determine the axial play of the axle bevel 
gears and adjust to 0.05.. .0.15 mm by insert- 
ing the corresponding friction washers (No. 

16/33). 




197-39 



Note 

If parts (e.g. differential housing or bevel 
gears) are replaced, the finished friction wash- 
ers must be installed for measurement. 

2. Drive in the clamping pins for the taper pin- 
ion shafts in the correct position. 



H-C— I 




2ST • 39 



39 - 212n 
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3. Distinguishing features of the inner plates: 4. Determine the thickness of plate 



assembly "C": 




899- 3S 



Dismantling and assembling the proportional-slip differential 

Printed in Germany - XXfV, 1989 



39 - 212c 



39 



Differential, Transaxle System 



928 



- Determine the dimension "B" 




Determine the clear distance "C" (assembly 
thickness) in the housing. 

"C" = "A" - "B" 



Example: 

A = 38.90 mm 
B = - 3.60 mm 

C - 35.30 mm 



Assemble the complete plate assembly in ac- 
cordance with the exploded drawing and 
measure with special tool 9508/1 . 




Example 

Measurement result: 
Height of the special 
tool* 

Package thickness 
* marked on tool 



- Adjust the thickness of the plate assembly 
to the calculated value U C" ± 0.1 mm by 
means of the outer adjusting plate {No. 18). 



1 15.30 mm 
- 81 .50 mm 
33.80 mm 



5. Installation position of Gylon inner plates: 
Fit Gylon inner plates so that the color point 
is visible during assembly and so that the 
spiral groove for the oil supply runs from in- 
side to outside in clockwise direction when 
looking at the plate assembly (assembly 
direction) (refer to simplified diagram). 



39- 212p 
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In addition, the oil bores in the supply plate of 
the inner plates must lie exactly flush over 
each other. A missing tooth on the support 
plate facilitates assembly. 




207-39 



A = Missing tooth 
B = Spiral groove 
C = Oil bore 
D - Color point 



6. Installation position of the lever disk. 




295-38 



7. Setting the basic locking torque 

- Limited-slip differential completely as- 
sembled (with engaging bearing and taper 
roller bearing inner raceways) 

- Measure the cranking torque with one fixed 
and one driven axle bevel gear. For this pur- 
pose, clamp one flange in the vice with two 
screws and measure the torque at the other 
flange. 




A = Connection piece soi-aa 



Dismantling and assembling the proportional-slip differential 
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- Adjust the cranking torque to 100 Nm by 
turning the adjusting nut with the sickle 
spanner. Then back off the adjusting nut to 
the locking groove at which the torque is 
just below the cranking torque of 20 Nm. 



- Secure the adjusting nut with a tab washer. 




A - Tab washer smsa 
B = Adjusting nut 
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No. 


Desiqnation 


Qty. 


Note: 

Removal 


Installation 




i nrusi ring 


I 




LdJyc, Hell olufc! IdLca 

disc pack 


2 


inner disc (Valeo) 


8 






3 


Outer disc (1.5 mm) 


6 






4 


Outer disc (Adjusting disc) 


1 
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Dismantling and assembly notes 
Note 

Following fitting of the Valeo friction discs, 
stacking and adjustment of the disc pack 
have been modified. 

1 . Differences between the types of inner 
discs used: 




Inner disc (Gylon) 




£39-39 



Inner disc (sintered bellows) 




1311-39 



New Vaieo inner disc 

2. Determine thickness of disc pack 

Pack thickness (new) = 35.2 - 0.2 mm 
Wear limit = 33.8 mm 

Measure complete disc pack without thrust 
ring using Special Tool 9508/1. 



9508 a 




1B4-39 



Dismantling and assembling limited slip differential with Valeo friction discs 
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Example 



Measurement result 
Special tool height" 
Pack thickness 



115.20 mm 
- 81 .50 mm 



33.70 mm 



* Engraved on Special Tool 
Note 

If the wear dimension has been reached, all 
inner discs must be replaced. To adjust the 
discs to the specified pack thickness, use the 
outer adjusting disc (No. 4). 

3. Oil discs with transmission oil before fitting. 

4. The oil bores in the carrier piate of the inner 
disc must line up exactly. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Universal gage 


VW 385/1 




2 


Centering discs 


VW 385/4 




3 


Gage plunger 


VW 385/14 




4 


Dial gage extension 


9150 




5 


Dial gage 




Standard , 3 mm 
range 


6 


Gage plate 


VW 385/17 




7 


Master gage 


VW 385/30 




8 


Feeler gage 




Standard, 0.05 
to 1 mm 


9 


Bushing 


9145 




10 


Locking sleeve 


VW 521/4 




11 


Adjustable lever 


VW 388 




12 


Gage plunger 


9196 




13 


Gage bolt 




Standard 


14 


Dial gage holder 


VW387 




15 


Pipe 


9238 




16 


Dia! gage 




Standard 


17 


Dial gage extension 


VW 382/10 




18 


Lever 




Local 

manufacture 
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DETERMINING THICKNESS OF SHIM S c ON DRIVE SHAFT 

5 

Note 

The thickness of the shim determines the position of the idlers and reverse 
gear relevant to the housing and to the selector rods/selector forks. 




Size "a" = Specified size determined by design factors (68,65 mm) 
Size "b" = Flange area bearing cover to end of drive-fit tapered roller 
bearing 

Size "c" = Length of needle bearing - inner race 
S^ = Shim S^ 

To calculate the thickness of the shim 
$ 5 = 68.65 - b - c + S 3 I 



b, c and S_ are measured values 



Printed in Germany - XII, 1986 Determining Thickness of Shim S. 39 - 215 



Differential, Transaxle System 



928 



Measuring Procedure: 

1 . Determine thickness of shim S3 (see page 
39-221). 

2. Apply 20 kN (2t) to the bearing assembly, 
pressing it on to drive shaft. 

3. Measure "b" (e.g. 44.20 mm). 




4. Measure "c" (e.g. 22.18 mm). 




5. Calculate Ss 

S 5 = 68.65 - b - c + S 3 

Ss = 68.65 - 44.20 - 22.18 + 0.45 

Ss - 2.72 



Note 

Shims from 2.20 mm to 3.30 mm are available 
in 0.1 mm graduations. 



39 - 216 



Determining thickness of shim S5 
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Note 

For manufacturing reasons at the beginning of standard production transmissions of 



Type G 28.10 from Transm. No. 1 1 F 00070 to 1 1 F 00451 

and 

Type G 28.1 1 from Transm. No. 1 1 F 05069 to 1 1 F 05322 

had been assembled with bearing assemblies, for which the following adjustment has to be 
made to determine the thickness of shim S^. 



S 5 = 112.00 - b - c + S 3 - 0.5 



Old and new bearing assemblies differ as shown below. 



Old Version 



New Version 



43,15-* 




,43,65-*- 




S 5 = 112.00 - b - c + S 3 - 0.5 S 5 = 112.00 -b-c + S 3 
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Recommended Sequence of Adjusting Drive Pinion and 
Ring Gear 



When it becomes necessary to adjust the drive pinion and ring gear, it would be in 
the interest of economical procedures to keep tc the following sequence. 



1. Determine the total shim thickness "Stot" (S-| plus S 2 ) for the specified pre-load of the 
taper roller bearing/differential. 

2. Determine shim thickness "S3". 

3. Determine shim thickness "S5". 

4. Divide total shim thickness "Stot" in S-j and S 2 so that there is the specified amount of 
backiash between the ring gear and drive pinion. 

The goai of adjustments is to relocate the point of optimal quiet running as was determined 
in the special testing machine during production. 

Perfect results require absolute care and cleanliness during all assembly measuring operations. 




Location of Shims 

S-j = Shim for ring gear 
S 2 = Shim for ring gear 



S3 = Shim for ring gear 

S5 = Shim for pinion/ring gear 



39 - 21 8 Adjusting Drive Pinion 
and Ring Gear 
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ADJUSTING DRIVE PINION AND RING GEAR 
General 

Careful adjustment of the pinion and ring gear is important to guarantee a long service life 
and quiet running for the final drive. This is why pinions and ring gears are matched during 
production and checked on special testing machines for the most favorable surface appearance 
and low noise levels in both directions of rotation. The position of quietest running is 
determined by moving the pinion in an axial direction, keeping the ring gear within 
specified backlash tolerances. The deviation "r" from the design distance "R Q " is measured, 
added to design distance "R 0 " and inscribed on the ring gear as adjusting distance"E". 




1 = Porsche trademark 

2 = Manufacturing code 

3 = Serial pair number from 001 to 999 

4 = Manufacturing month and year, four digits (e.g. 1084) 

5 = Adjusting distance E {e.g. E 71.15) 

6 = Backlash F (e.g. F 0.18) 
R D = Design distance 70.70 mm 

E = Adjusting distance {R Q + r] 
r = Devitation from R~ 
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The drive pinion and ring gear only have to be adjusted when jobs on the final drive require 
the replacement of parts having direct influence on the adjustment. Refer to the following 
table to avoid unnecessary adjustments! 



Adjust 

Replaced Part ^ S% ^ 


Ring Gear 

(St + So) 


Drive Pinion with 
Adiustina Distance 
"E" (S 3 ) 


Transmission case 


X 


X 


Side transmission cover 


X 


X 


Bearing bracket with 
taper roller bearing 
for drive pinion 


X 


X 


Drive pinion/ring gear 


X 


X 


Differential case 


X 




Taper roller bearing 
for differential 


X 





Note 



When changing shim thickness S3 it will always be necessary to redetermine the thickness 
of shim S 5 . 
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Adjusting Pinion 
Note 

There are different marks and codes for adjustment of the drive pinion/ring gear from 
1985 models on. 




3 



1 = Porsche trademark 

2 = Manufacturing code 

3 = Serial pair number from 001 to 999 

4 = Manufacturing month and year, four digits (e.g. 1084) 

5 = Adjusting distance E (e.g. E 71.15) 

6 = Backlash F (e.g. F 0.18} 
R 0 = Design distance 70.70 mm 
E = Adjusting distance (R Q + r) 
r = Deviation from R Q 

With the new system (e.g. E 71 .15} it is no longer necessary to look for the corresponding 
design distance R. E, the adjusting distance, can be applied direct on the master gage without 
calculations. 



Note 

In older model manual transmissions the complete drive pinion had been installed before 
adjusting the pinion in the case. 

This is no longer possible from 1985 models on (Transm. Type G 28/10 and G 28/1 1 ), since 
shim thickness S^ can only after determining the pinion position (shim thickness S3). 
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1. Mount bearing assembly on drive pinion and 
preload with 20 kN (2 tons). 

2. Slide Special Tooi 9238 with shim "Ss" on 
drive pinion in place of gear set, install 4th 
and 5th gear guiding sieeve and tighten col- 
lar nut to torque of 300 Nm (217 ftb). Use 
Special Tools 9218 and 9219 for this oper- 
ation. 



7. Slide centering discs VW 385/4 on to univer- 
sal gage and screw in gage plunger VW 
385/14 with a 20 mm dial gage extension 
9150. 




3. Install drive shaft, 

4. Install drive pinion without shim S3 and 
tighten all bearing cap bolts to torque of 30 
Nm (22 ftlb). 

5. Install one side bearing cap without an O- 
Ring and bolt down with two hexagon head 
bolts. 

6. Set adjusting ring of universal gage VW 
385/1 to distance "a". 




a = approx. 80 mm 




8. Insert universal gage in case. 

9. Install second side bearing cap without an O- 
ring and bolt down with two hexagon head 
bolts. 

10. Pull out centering discs of universal gage 
with the spindle far enough, that the univer 
sal page can still be just turned by hand. 




1 1 . Set master gage VW 385/30 to adjusting 
distance E (e.g. 71 .15 mm). 
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12. Apply master gage and set dial gage 
(3 mm range) to zero with 1 mm preload. 




13. Place gage plate VW 385/17 on pinion 
head. 

14. Turn universal gage carefully unttl dial 
gage extension is perpendicular to face of 
pinion head. At this moment the dial gage 
needle reaches its reversing motion point, 
at which the dial gage must be read. 



Note 

The measured value will always deviate from 
the set distance "E" in antitockwise direction 
{small needle of dial gage will be between 0 
and 1), i.e. if the dial gage has a preload of 1 
mm the value deviating from 1 must be added 
to shim thickness S3. 

15. The determined amount of deviation is 
shim thickness S3 and this shim is in- 
stalled between the bearing cap and trans- 
mission case. Round of this value to the 
nearest 0.05 mm (e.g. 0.22 mm rounded 
off to 0.25 mm). 

16. Determine shim thickness S5 (see page 
39 - 215). 

17. Recheck adjusting distance "E" after install- 
ing the shims of determined thickness. A 
deviation of ± 0.03 mm is acceptable. 
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ADJUSTING RING GEAR (Stotal) 



Note 



The drive pinion must not be installed for 5. Calculate total shim thickness "Stot". 

this adjustment. 

Stot = Gap - 0.03 mm (bearing preload) 

1 . Install differential with ring gear in case. 



2. Install side t-ansmisston cover (ring gear 
end) without shims and tighten all bolts 
to torque of 22 Nm (16 ftlb). 

3. Guide in second side transmission cover 
without shims carefully. 



Example: 

Gap 1.25 mm 

Bearing preload - 0.30_mm 

Stot Q : 95„mnn 



4. Check gap between transmission case and 
side transmission cover with a feeler gage. 
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ADJUSTING BACKLASH 

1. Install drive pinion with shims S3 
determined for drive pinion adjustment 
and tighten all bearing cap bolts to torque 
of 30 Nm (22 ftlb). 

2. Place differential in case. 

■3. Install side transmission covers, placing 

determined shim "Stot" on ring gear end 

and tightening all bolts to torque of 22 
Nm (16 ftlb). 

4. Turn differential in both directions 
several times to settle taper roller 
bearings, 



5. Install gages, setting gage plunger VW 388 
to distance "a" = 80 mm. 




6. Turn ring gear carefully to stop by hand 
and set dial gage to zero. 

7. Hold drive pinion with locally 
manufactured hooks and turn back rings 
gear carefully. Read and note amount 
of backlash. 




Hooks manufactured locally of 30 x 5 mm 
flat steel. 
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DETERMINING THICKNESS OF SHIMS S 1 AND S 



The measured backlash must be brought to 
the value specified by the drive pinion/ring 
gear manufacturer by way of dividing "Stot' 



The specified backlash is inscribed on the 
ring gear. Deviations of up to - 0.05 mm are 
acceptable. The specified backlash must 
never be exceeded. 

Determining Shim Thickness 
S 1 (Ring Gear End) 

S-j = Stot (total shim thickness) 
- measured backlash 
+ specified backlash (inscribed on ring 
gear) 



Example: 
Stot 

- measured backlash 



0.95 mm 
0,88 mm 

0.07 mm 



Determining Shim Thickness 
S 2 (Opposite Ring Gear) 

S 2 = Stot - 

Example: 



Stot 
Si 



0.95 mm 
.Q.27..mm_ 

.Q.fia.mm. 



Note 

Experience with these drive pinions/ring 
gears has shown that shims S 2 (opposite 
ring gear) can be selected approx. 10 to 
15 % thinner in favour of shims S 1 
(ring gear end). 

1 . Remove side transmission covers and 
divide shims "Stot" to give the shim 
thickness determined for Sf and $2- 



+ specified backlash 
(e.g. 0.20 mm) 

Si 



O. i 20_mm 
0.27 mm 



Note 

Make sure of a certain amount of backlash 
when tightening nuts for the side 
transmission covers. The drive pinion and 
and ring gear must never be brought to 
seize. 
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2. Check backlash and, if necessary, change 
shims S-| and S2 again until specified 
backlash is reached. 

3, Check backiash on periphery four times 
by turning ring gear 90° each time. The 
four measurements must not deviate 
from each other by more than 0.05 mm. 



4 
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General Data 




1 - Front 
3 - Final 


converter 
dri ve 


casing 


2 - Automatic transmission 


Transmission Type 


ir stalled in 


A 28.01 




928 S, 


USA series / '83 and '84 models for Japan 


A 28.02 




928 S, 


Special option for Europe / rest of the 
world, '84 models 


A 28.03 




928 S, 


Special option (M 251) Europe / rest 
of the world 3/84 onward (as 28.02, but 
rear axle transmission ratio 13 : 33) 


A 28.04 




928 S, 


USA series / '85 models for Japan 


A 28.05 




923 S, 


Special option Europe / '85 models 
rest of the world 


A 28.06 




928 S, 


Special option (M 251) Europe / '85 models 
rest of the world (as A 28.05, but with 
rear axle transmission ratio 13 : 33) 


A 28,07 




928 S, 


USA series / ! 86 models for Japan 


A 28.08 




928 S, 


Special option Europe / '86 models 
rest of the world 


A 28.09 




928 S, 


Special option (M 251) Europe / '86 models 
rest of the world (as A 28/08, but with 
rear axle transmission ratio (13 : 33) 


A 28.11 




928 S, 


Australia series, special option (M 299) 
for FGR, Switzerland, Austria, Sweden 
( '86 models) 
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Technical Data 




Type 


Key- number 


Equipment 


installed in 


model 


A28.12 




4 speed 


928 S 4 USA/ Jap. 


87/88 


A28.14 




4 speed 


928S4R.d.W. 


87/88 


A28.16 




4 speed 


928 S 4 worldwide 


89/90/91 


A28.18 






928 GTS worldwide 


92/93 
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General Data 



Technical Data 



Transmission Designation 




w 

A 28 02 12 16 E 05065 

~C _ Serial number 

year of manufacture 

D = 1983 E = 1984 F = 1985 

G = 1986 H = 1987 

Type 

1=5- speed transmission 
6 = Automatic 

' Transmission for 8 cylinder vehicles 

Limited-slip differential 40 % 

Country code 

Transmission type 

A 28 = four speed automatic 

A 22 = three-speed automatic 

G 28 = five-speed manual transmission 



Product Number Combinations: 

722 270 12 01 722 316 02.. - A 28.01 
722 270 14 01 722 318 02...= A 28.02/03 
722 270 17 01 722 316 02...= A 28.04 
722 270 18 01 722 318 02.. - A 28.05/06 
722 270 21 01 722 318 02...= A 28.08/09 



722 270 25 01 722 316 02...= A 28.07 
722 270 26 01 722 316 02...= A 28.1 1 
722 270 21 01 722 326 02...= A 28.12/14 
722 270 32 01 722 360 03...= A 28.16 
722 270 34 01 722 360 03...= A 28.18 
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Technical Data 
Transmission numbers (12 digits) 

A2814 1 J 00903 

T T T T 



Transmission type 



Index for variants 

within the assembly number 

0 = no differential 

1 = normal differential 

2 = ZF limited slip differential 

3 - proportional slip differential 



Model year Serial 
number 

J = 1988 e.g. 00903 
K = 1989 
L = 1990 
M = 1991 



Note: 

As from model '88, the gear box number will be readable from below, stamped on the rear stiffening 
rib of the rear-axle housing 

* As of MY '92, the model letter is omitted. 
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General data 


A28.01/G4/07/12 


/E8.02/Q3/05/06/08/09/1 1/14/16/18 


Design 


Fully automatic 4-speed sun-and-planet transmission 


Ratios 






A 28/1 6 


1st gear 
2nd gear 
3rd gear 
4th gear 
Riickwartsgang 


3,68 
2,41 
1,44 
1,00 
5,14 




3,87 
2,25 
1,44 
1,00 
5,59 


Final drive 


Drive pinion without hypoid displacement 


rifidi unve rdllO 


15 : 33 i = 2,200 


14 : 33 i = 2,357 (A 28.02/05/08} 
13 : 33 i = 2,538 {A 28.03/06/09/ 
11/14/16/18) 


(Stall speed) 


A 28.01 = 
2200. .. 2600 rpm 


A 28.02/03/05/06/08/09/1 1 = 
2200.. .2600 rpm 




A 28.04/07 = 
1650. ..2050 rpm 


A 28.14/16/18 = 
1750...2150rpm 




A28.12 = 
1750...2150rpm 




Capacity, rear 
axle final drive 

Oil grade 


up to MY '86 = approx. 2.7 I 
Irom MY '87 to '90 = approx. 3.0 1 
MY '91 = 2.3 1* 
as of MY '92 = 1 .9 I 

Multigrade transmission oil 75 W 90 to MIL - L 2105 B or 
API classification GL5 


Capacity, auto, 
unit with 
converter 


Total capacity = approx, 8.01 ('87 models onward, 

approx. 9.31). Capacity for fluid change with converter 

- approx. 6.01 ('87 models onward, approx. 7.31) ATF Dexron II D. 



J. 



* refer to Technical information No. 1/91 of 08.3.91 
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TIGHTENING TORQUE FOR AUTOMATIC TRANSMISSION 



Location 


Description 


Threads 


Material 


Torque 

Mm (ftlhl 


Primary pump 

tn fronT rrw/p-r 


Bolt 


M 8 


8.3 


20 (14) 


Plug 

(converter) 


Bolt 


M 1 0 x 1 


10.9 


14 (10) 


Front cover 

to transmission case 


Bolt 


M S 


8.3 


13 (9) 


Support flange 

to transmission case 


Bolt 


M 6 


10.9 


11 (8) 


Plug 

(brake band B 1 
mount) 


Plug 


M 27x1.5 


— 


70 (51) 


Catch plate on range 
selector shaft 


Bolt 


M 6 


8.3 


8 (6) 


Leaf spring 

to transmission case 


Bolt 


M 6 


S.S 


8 (6) 


Starter interlock 

and backup light switch 

to transmission case 


Bolt 


M 6 


8.8 


8 (6) 


Range selector lever 
to shaft 


Bolt 


M 6 


8.8 


8 (6) 


Secondary pump 
to transmission case 


Bolt 


M 6 


8.8 


8 (6) 


Governor axial hold 
on shaft 


Nut 


M 6 


8 


6 (4.3) 
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TIGHTENING TORQUE FOR AUTOMATIC TRANSMISSION 



Location 


Description 


Threads 


Material 


Torque 
Nm (ftlb) 


Lower cover 

with reinforcement plate 


Bolt 


M 5 


5.8 


4(3} 


Lower cover assy, 
to transmission case 


Bolt 


M 6 


8.8 


8(6) 


Plug (test connection 
for modulating, governor 
and operating pressure) 


Plug 

i 


M 8 x 1 




13 (9) 


Vacuum unit bracket 


Bo^t 


M6 


8.8 


8(6) 


Kickdown solenoid valve 


Solenoid 


M 14 x 1.5 




20 (14) 


End plate on valve body 
housing 


Bolt 


M4 


8.8 


3.3 (2.3) 


End plate on drive 
housing 


Bolt 


M 4 


8.8 


3.3 (2.3) 


Drive housing to valve 
body housing 


Bolt 


M 5 


4.8 


0.15 

(0.11) 


Valve body housing 
to transmission 


Bolt 


M6 


8.8 


8 (6) 


ATF filter to lower cover 


Bolt 


M 5 


8.8 


4(3) 
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Tightening torques (automatic transmission) 



Location 


Thread 


Tightening Torque Nm (ftlb) 


Threaded plug (ATF pan) 


M 10 x 1 


22 (12) 


ATF pan to transmission case 


M 8 


8 (5.9) 


Front converter casing to 
transmission case 


M 8 


23 (17) 


Carrier plate to converter 


M 8 


46 (34) 


Rear transmission cas to 
transmission case 


M 10 


42 (31) 


Bearing assembly to 
rear transmission case 


IVI o 




Final drive to transmission 
case 


M 10 


46 (34) 


Collar nut (drive pinion) 


M 26 x 1 .5 


380* (280) 


ATF filler tube to ATF pan 


M 24 


78 (58) 


ATF reservoir to ATF pan 


M 6 


6 (4.4) 



* As ol MY '92 (transmission type A28.18} = 450 Nm (332 ftlb). 



Tightening torques (automatic transmission) 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Transmission holder 


9216 




2 


Grip plate 


9301 




3 


Mandrel 


9310 




4 


Depth gauge 




Standard tool 
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REMOVING AND INSTALLING TORQUE CONVERTER 




32 - 1 02 



Removing and Installing Torque Converter 
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Clutch, Automatic Torque Converter 









Note 


When: 


No. 


Description 


Qty. 


Removing 




Instal 1 ing 


1 


Mounting bolt 


6 






Tightening torque: 












46 Nm {34 ftlb) 


2 


Panhead bolt 


8 






Tightening torque: 












23 Nm (17 ftlb) 


3 


Washer 


8 








4 


Front converter 


1 










casing 










5 


Torque 


1 


Lift out carefully 




Renew if badly worn 




converter 




with Special Tool 




or if particles are 








9301 




found in ATF. 












Lubricate drive flange 












and bearing pin with 












MoSr, multi-purpose 












grease. Place 












transmission upright 












and insert careful ly 












using Special Tool 












9301. Note 












installation depth. 


6 


Automatic 


1 










transmission 
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NOTES ON REMOVING AND INSTALLING 
Removing 

1. Remove transmission. 

2. Using Special Tool 9216, attach 
transmission to assembly support. 




3. Place transmission upright and 
working through the openings in 
the converter casing, remove 
converter mounting bolts. 



4. Remove mounting bolts for 
converter casing and remove 
casing. 



5. Measure installation depth of 
converter and make a note for 
reassembly. 

Up to '86 models = approx. 16 mm 
'87 models onward = approx. 28 mm 




6. Attach Special Tool 9301 to 
torque converter and carefully 
lift out converter. 




Instal 1 inq 
Note: 

If the ATF smells burnt or if the 
fluid contains particles of pad 
material, torque converter and ATF 
cooler must be rinsed. 
If particles of metal are found in 
the ATF pan, the torque converter 
must be replaced. Rinsing will not 
remove all metal particles and 
damage to the transmission may 
result. 
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1. Rinse torque converter with 
Special Tool 9310. To rinse, fill 
converter with approx. 11 of 
kerosine, insert the rinsing pin 
and use a hand drill to turn the 
pin at low speed. Then drain 
kerosine off through drain plug. 
Repeat rinsing 2-4 times until 
the kerosine drained from the 
converter is clean. 





2. Attach Special Tool 9301 to 
torque converter. 



3. Coat drive flange and bearing 
pin of converter with Mo$ 2 
multi-purpose grease. 



4. Place transmission upright and 
carefully insert converter, 
turning unit in both directions 
to engage the teeth. 

5. Check installation depth of 
converter. 

Up to '86 models = approx. 16 mm 
'87 models onward = approx. 28 mm 
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REMOVING AND INSTALLING SELECTOR LEVER COVER FRAME 



Removing 



1 . Remove selector lever grip and take off 
rubber boot. 



2. Move selector lever to position "2" and 
push rear locking bar forward against stop 
with a suitable tool (e. g. scribe). 





6. Move selector lever to position "N" and 
remove frame inclined toward rear. 



Installing 



1. Move selector lever to position "3", 



3. Move selector lever to position "R", 
disconnect gate and push forward as far as 
possible. 



2. Push gste in frame forward a I the way. 



3. Install cover frame in correct position and 
move selector lever to position "P". 



4. Push front locking bar forward against stop 
with a suitable tool (e. g. scribe). 



5. Move selector lever to position "P" and 
press out cover frame ca-efully with a 
suitable screwdriver applied at the left rear 
corner. 



4. Push cover frame forward and move right 
side to correct installed position (this is 
done by lifting left rear corner slightly 
and pushing down on right side). 



5. Push down on left rear corner until frame 
fits in center console correctly. 
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6. Position selector lever between "R" and 
"P", disconnect gate on selector lever and 
push forward. 



7. Push front locking bar toward rear untii it 
engages. 



8. Move selector lever to position "3" and 
push rear locking bar toward rear until it 
engages. 




A — Locked 
B - Unlocked 



9. Attach gate in selector lever, install 
rubber boot in correct position and 
install selector lever grip. 



10. Move selector lever in and out of all 

positions and make sure that cover frame 
fits properly. 
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REMOVING AND INSTALLING SELECTOR LEVER CABLE 



Removing 



1 . Unscrew ground strap of battery on body. 



2. Remove selector lever grip and take off 
rubber boot. 



3. Remove cover frame (see page 37 



4. Pull bulb holder carrier out of retaining 
clips. 



7. Disconnect selector lever cable on trans- 
mission lever and detach cable sleeve on 
brackets. 




5. Mark location of selector lever base for 

reinstallation and remove mounting screws. 8. Take off ball head, hexagon nut and 

mounting parts. 



9. Attach tailing wire on cable and pull out 
selector lever base with cable by pulling 
forward at an angle. 




6. Loosen intermediate muffler shield and 
push aside as far as possible. 




10. Remove cable circlip on selector lever 
and detach cable sleeve on selector lever 
base. 



Printed in Germany - VIII, 1984 



Removing and Installing Selector 37 ■ 103 
Lever Cable 



Automatic Transmission/Controls, C 



92 8 



Note: 




If light opening of gate and letter "N" are 
not exactly opposite each other in cover 
frame, remove cover frame again and reposi- 
tion selector lever base in slots. 



6. Mount selector lever cable on transmission 
as specified. 



Installing 



7. Adjust selector lever cable (see page 
37 - 105). 



1 . Attach 




on selector lever base, 



tightening the hexagon nut carefully. 



2, Push cable on to selector lever pin and 
install circlip. 



3. Attach tailing wire, pulled forward during 
removal, on cable and pull cable toward 
rear, whereby one person should guide in 
the selector lever base and a second person 
must pull wire and cable. 



4. Install selector iever base in correct 
position (watching mark) and tighten 
m o u nt i ng s crews w it h 15 N m 11 f 1 1 b . 



5. Install cover frame and selector lever grip. 
Place selector lever at "N". 
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ADJUSTING SELECTOR LEVER CABLE 




1 . Move selector lever to position "N". Note; 

Bolt for range selector lever must be 

2. Place range selector lever on transmission tightened for adjustments, 
in "N". 
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REMOVING AND INSTALLING STARTER LOCKING AND BACKUP 
LIGHT SWITCH 



Removing 

1. Disconnect selector lever cable. 




4. Pry off plug carefully with two screw- 
drivers applied on cable outlet and bar. 



2. Remove bolt for range selector lever and 
pull off lever. 





5. Remove switch mounting screws and take 
off switch. 



3. Unlock plug by turning white plastic ring 
(arrow) upwards in direction of arrow. 





Installing 

1. Install switch with both mounting screws, 
but do not tighten. 
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2. Install range selector lever that lug on 
switch engages. Move range selector lever 
to position "N". 




3. Install and tighten range selector lever 
screw with 10 Nm (7 ftlb). 



4. Adjust switch and connect plug (see page 
37 - 109). 



5. Attach selector lever cable on selector range 
lever. 
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ADJUSTING STARTER LOCKING AND BACKUP LIGHT SWITCH 



1. Insert locating pin made of 4 mm dia, 
welding wire {or 4 mm dia, drill) through 
lug into locating bore in switch housing. 




2. Tighten switch mounting screws with 
10 Nm (7 ftlb) and pull out locating pin. 



3. Press on plug and turn white plastic ring 
down. 
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CHECKING ADJUSTMENT OF SELECTOR LEVER CABLE AND 
STARTER LOCKING/BACKUP LIGHT SWITCH 



Move selector lever to position "N". Run 6. Starting engine should only be possible 

engine at fast idle speed, in "P" or "N". 

Pull up parking brake lever and press down 
on brake pedal for following tests. 

7. Backup lights must be on in position "R". 



1. Move selector lever to position "R". Engine 
speed must drop as gear engages. 



2. Move selector lever to position "P". Engine 
speed should increase as reverse gear 
disengages. 



3. Repeat test in point 1 . 



4. Move selector lever to position "N". Engine 
speed should increase as reverse gear 
disengages. 



5. Move selector lever to position "D". Engine 
speed should drop as gear engages. 
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NOTES ON REMOVING AND INSTALLING 
Removing 

1. Remove top and bottom halves of air 
f i 1 ter{16-val ve engines only) 

2, Disconnect control cable at engine. 




16-valve engines 




32-valve engines (up to '86 models) 




32-valve engines ('87 models onward) 



3. Sever bowden cable behind threaded 
connector. 



4. Disengage control cable from trans- 
mission by pressing locking 
tab of guide as arrowed (arrow A) 
and turning guide anti-clockwise 
(arrow B) . 
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5. Carefully lift out guide. 




6. Detach control cable from actuat- 
ing rod and pull out toward rear. 




Instal 1 ing: 

1. Carefully feed control cable 
through sleeve from rear. 



2. Install clamp correctly and 
attach spherical head with hex 
nut. 



A 




A = Clamp 

3. Attach Bowden cable to transmission 

4. Adjust cable for control pressure 
(see page 37 - 115) . 
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CONTROL PRESSURE CABLE, ADJUSTING 
Note: 

Correct adjustment of the Bowden 
cable for control pressure is vitally 
important for faultless operation 
of the transmission. 

1 .Set idle speed. 

2. Take up play in throttle cable. 

3, Adjust spherical head of control 
w cable until cable can be installed 

without strain. 



32-valve engines (up to '86 models) 




32-valve engines ('87 models onward) 
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No. 


Description 


Special Tool 


Remarks 


1 


Universal transmission jack 




Standard, e. g. from Harm, 








Metalibau GmbH 








7012 Fellbach 


2 


Holding chain 


9164 
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REMOVING AND INSTALLING TRANSMISSION 



Removing 



1. Unscrew battery ground strap on body. 



2. Disconnect multiple pin plugs in spare 
wheel well and pull out wires from below. 




3. Remove upper and lower air cleaner 
housings. 




4. Remove upper air guide section. 



5. Disconnect control cable on throttle 
housing. 




6. Disconnect oxygen sensor wire on central 
fuse/relay panel and pull out from below 
(USA cars). 



7. Remove engine air guide. 



8. Remove complete exhaust assembly with 
shields. 



9. Remove starter and suspend in suitable 
position. 



10. Drain ATF and remove reservoir. 



1 1 . Disconnect drive shafts on transmission 
end and suspend on wire in horizontal 
position. 
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12. Remove rear axle cross member/trans- 
mission suspension mounting bolts. 



16. Disconnect selector lever cable on trans- 
mission lever and unscrew cable sleeve 
on holder and case. 



13. Support transmission on stabilizer with 
Special Tool 9164 (if necessary, lift trans- 
mission on transmission support 
slightly). 




14. Mark position of toe eccentric and 

rear axle cross member for reinstallation 
and remove entire rear axle. 



15. Remove clamp bolt. 





17. Remove feed and return lines for ATF 
cooler. Plug open bores in case. 
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18. Pull off vacuum hose on modulating 
pressure box. 

19. Disconnect control pressure cable on 
transmission. This is done by pushing 
locking bar of guide in direction of arrow 
(arrow A) and turning guide counter- 
clockwise (arrow B). 




Pull out guide from above carefully. 




Disconnect control cable on operating 
rod. 




20. Place universal transmission jack under- 
neath transmission and tighten rubber 
strap. 

21. Remove front and rear reinforcement 
plates. 
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22. Lift transmission slightly and disconnect 
holding chain. 



23. Lower transmission only far enough that 
central tube/trartsmission mounting bolts 
and control cable mounting bolt can be 
removed. 




24. Move central tube to installed position, 
mount rear brace with two bolts and place 
a suitably thick block of wood between 
central tube and brace. 



25. Pull back transmission and lower carefully. 



Installing 



Note 



Installation is in reverse order of removal 
procedures, but also conform with following 
points. 



1 . Place central tube in installed position 
with a suitably thick block of wood and 
coat splines on central shaft with Optimoly 
HT. 




2. Lift transmission with universal trans- 
mission jack and push on to central shaft. 
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3. Install and slightly tighten accessible bolts 
on central tube flange. 



9. Lower universal transmission jack. 



10. Install rear axle and tighten all bolts 
4. Lift transmission, remove block of wood and except for two transmission mount 



take out brace again. 



bolts. 



5. Lower transmission only far enough that 
remaining bolts can be screwed in central 
tube flange (tightening torque: 120 Mm/ 
37 ftlb). 



1 1 . Lift transmission and disconnect Special 
Tool 9164. 



6. Mount guide tube for control cable on 
converter housing (tightening torque: 
8Nm/6 ftlb). 



12. Adjust transmission suspension (see 
page 37 - 123). 



13. Mount transmission on cross member 
(tightening torque: 85 IMm/61 ftlb). 



7. Push wire harness upwards through 
opening in spare wheel well. 



8. Lift transmission and hold in installed 
position with Special Tool 9164. 



14. Check adjustment of selector lever and 
control pressure cables, correcting if 
necessary. 
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ADJUSTING TRANSMISSION SUSPENSION 



The transmission mounts have to be adjusted Note: 
to avoid tension in the transmission 

suspension and to also guarantee good After tightening the mounting bolts there 

insulation. must be at least 1 mm clearance between 

the transmission case and stop on side of 
transmission mount. 

1 . Install transmission and rear axle. Tighten 
transmission mount/transmission case 
mounting bolts with 85 Nm/61 ftlb. 




2, Screw in cross member/:ransmission mount 
bolts several turns. 



3. Lift transmission in middle of case far 
enough that there is a gap between both 
transmission mounts and the cross member. 
Measure this gap on both sides and take up 
difference with shims. 





4. Place shims of pertinent thickness between 
transmission mounts and cross member, 
lower transmission and tighten transmission 
mounts/cross member bolts with 85 Nm/ 
61 ftlb. 



Printed in Germany - VIII, 1984 



Adjusting Transmission Suspension 37 - 123 



9 2 8 



Automatic Transmission/Controls, Case 



TOOLS 




— 



No. 


Description 


Special Tool 


Remarks 




Support rail 




Standard 

(e. g. Kukko, Size 1 ) 
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rjpcj^r i nf [nn 

L*C3L 1 ipLIUM 


Otv 


Note ' 

Removing 


When: 
Installing 


^npfMa 1 

O \J G v - ■ ■ 1 

Instructions 


1 


Circlip 


1 








2 


Drive flange 


1 


Press out 


Press into case 
with grooved ball 
hp^rinn (nn A\ 




Q 




1 
J 




1 




A 
H 


\JS UU VcU Ud 1 1 

bearing 


1 


rfcbs U E 1 Wl U 1 

support rail, 
e. g. Kukko, 
size 1 


PlcdL LU dpprUA + 

120°C/250 = F 
and push on to 
drive flange 




5 


Circlip 


1 








6 


Circlip 


1 








7 


Grooved ball 
bearing 


1 


Press out with 
suitable piece 
of pipe 


Heat case to 
approx. 
120 °C/250 = F 
and press in 
with suitable 
piece of pipe, 
supporting with 
drive flange 




8 


Housing 


1 
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DISASSEMBLING AND ASSEMBLING FRONT CONVERTER HOUSING 
Disassembling Assembling 

1. Remove circlip and press out drive flange. 1. Install both circlips in converter housing. 




2. Press grooved ball bearing off of drive flange 
with a support rail (e. g. Kukko, size 1). 




2. Heat grooved ball bearing to about 

120 c C/250 °F and press bearing on drive 
flange against shoulder with a suitable 
piece of pipe applied on bearing inner 
race. 



3. Heat converter housing to about 120 C C/ 
250 °F and press in drive flange with 
grooved ball bearing against circlip. 
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4. Insert spacer sleeve and using a 
suitable piece of pipe, press 
front deep-groove ball bearing 
over inner race until bearing 
contacts circlip. 




Note: 

Place a suitable pressure piece 
beneath the drive-flange bearing to 
keep it from moving out as the 
front bearing is pressed in. 
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DISASSEMBLING AND ASSEMBLING FRONT CONVERTER CASING ('87 MODELS ONWARD) 
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No. 



Designation 



Circl ip 



Drive flange 



Deep-groove 
ball bearing 



Spacer sleeve 



Deep-groove 
ball bearing 



Case 



Qty 



Removing 



Note when: 

Instal 1 ing 



Press out 



Pull off with puller 
(e.g. Kukko, size 1) 



Press in, after insert- 
ing deep-groove ball 
bearing (No. 5) 

Heat casing to approx. 
120°C and press in as 
far as possible with 
a suitable piece of 
pipe. 



Heat casing to approx. 
120°C and press in with 
a suitable piece of pip< 
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NOTES FOR ASSEMBLY AND DISASSEMBLY 



Disassembling 



1. Remove circlip and press out 
drive flange. 



2. Using puller (e.g. Kukko, size 1) 
pull deep-groove ball bearing off 
drive flange. 





Assembl ing 

l.Heat converter casing to approx. 
120°C and install both deep-groove 
ball bearings with spacer sleeve. 
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3: 



2. Press drive flange in as far as it 
will go. 




Note : 

To prevent the deep-groove ball 
bearing (Mo. 5) moving out as the 
flange is pressed, position a 
suitable piece of pipe against the 
bearing outer race as a support. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Pressure pad 


9180/1 




2 


Mandrel 


P254 
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REMOVING AND INSTALLING REAR TRANSMISSION CASE 
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w 



w 



\ 1 ,- 
IMO. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Bolt 

M 10 x 55 


5 


Torque: 

42 Nm/30 ft lb 




2 


Bolt 

M 10 x 40 


4 


Torque: 

42 Nm/30 ftlb 




3 


Washer 


9 






4 


Rear transmission 
case 


1 






5 


Race 


1 


Insert after 
installing case 




6 


Gasket 


1 


Replace 




7 


Seal 


1 


Drive out with Replace, drive 
suitable screw- in to correct 
driver position with 
Special Tool 
9180/1 and coat 
sealing lip with 
ATF 




8 


Seal 


1 


Drive out with Replace, drive 
suitable screw- in to correct 
driver position with 
Special Tool 
y i ou/ 1 ana coax 
sealing lip with 
ATF 




9 


Automatic 
transmission 


1 
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REMOVING AND INSTALLING REAR TRANSMISSION CASE 



Removing 



1 . Remove final drive and bearing assembly 
(see page 39 - 101). 



2. Remove case mounting bolts. 




A = Five M 10 x 55 bolts 
B = Four M 10 x 40 bolts 




Note: 

Hold seal on special tool with a small amount 
of grease and drive in sea! that sealing lip 
faces automatic transmission. 



2. Drive in outer seal to correct position 
with Special Tool 9180/1. 



Installing 




1 . Drive in inner seal to correct position with 
Special Tool 9180/1. 



Note 



Seal must be installed that its sealing lip 
faces final drive. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Holder 


9216 




2 


Grip 


9301 




3 


Mandrel 


9310 




4 


Depth gauge 




Standard tool 


5 


Centering pins 


9321 




6 


Pulier 




Standard tool 


7 


Pressing in tool 




Made locally 
(steel pipe 45x5 x 
40 mm with welded cover 
and 11 mm dia. bore) 


8 


Pressure pad 


9180/1 
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No, 


Designation 


Qty. 


Note: 

Removal 


Installation 


1 


Bolt 


4 




Torque: 

46 Nm / 33 ttlb 


2 


Washer 


4 






3 


Holder 


1 






4 


Collar nut 


1 




Torque: 

46 Nm / 33 ttlb 


5 


Nut 


1 




Torque: 
46Nm/33 ttlb 


6 


Washer 


1 






7 


Bolt 


1 




Torque: 

46 Nm / 33 ttlb 


8 


Washer 


2 






9 


Final drive 


1 






10 


O-ring 


1 




Replace, coat with ATF 


i i 


qhim "91" 


y 

A 






1 2 


Onllar nut 

\s\j\iai i iui 


I 

1 


Fnnanp n^ricinn ln/^k anri 

unscrew 


1 U 1 ^uc . 

380 Nm / 275 ftlb (as of 
mod. '92 = 450 Nm, 367 
ftlb}, and lock 


13 


Bolt 


6 




Torque: 

33 Nm / 24 ftlb 


14 


Lock washer 


6 




Hollow side faces flange 


15 


Bearing assembly with 
drive pinion 


1 


If necessary, pull out with 
a suitable puller 


if necessary, press in 
with locally made tool 
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No. 


Description 


Qty- 


Removi ng 


n ■ 
1 * 

Install ing 


16 


Shim 


X 


Note number and 
thickness for 
rei nstal 1 ation 


Recalculate, if 
necessary 


17 


0-ring 


1 




Replace, coat with 

ATF 


18 


0-ring 


1 




Replace, coat with 
ATF 


19 

20 


Panhead bolt 
Washer 


2 
2 




Tightening torque; 
6 Nm (4.4 ftlb) 


21 


ATF reservoir 


1 






22 


Mounting bolt 


6 




Tightening torque: 
46 Nm (34 ftlb) 


23 
24 


Panhead bolt 
Washer 


8 
8 




Tightening torque: 
23 Nm (17 ftlb) 


25 


Converter casing 


1 






26 


Torque converter* 


1 


Lift out carefully 
with Special Tool 
9301 


Rinse with Special 
Tool 9310. Install 
with Special Tool 
9301. 


A 


Mid-mounted 
transmission 


1 







* Note installation depth: 

Up to '86 models = approx. 16 mm 
'87 models onward = approx. 28 mm 
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REMOVING AND INSTALLING REAR TRANSMISSION 



Removing 



1. Remove transmission. 



5. Position transmission upright and remove 
converter mounting bolts through openings 
in housing. 



2. Mount transmission in assembly stand with 
Special Tool 9216 and drain final drive oil. 



6. Remove converter housing mounting bolts 
and take off housing. 




3. Engage parking lock and remove collar nut 
for drive pinion. 



7. Measure installed depth of converter 
(about 16 mm) and note value for 
reinstallation. 




4. Remove bearing assembly mounting bolts 
and pull off bearing assembly (use a 
suitab e pulle", if necessary;. 



8. Mount Special Tool 9301 on torque con- 
verter and lift out converter carefully. 





A = Bolt 10 x 30 with centering bore 
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Installing 2. Mount Special Tool 9301 on torque 

converter. 



Note: 

The outer seal on the rear transmission 
between the transmission case and final 
drive could be missing due to manufacturing 
conditions. 



1 . Drive in outer seal (if not already installed) 
to correct position with Special Tool 
9180/1. 




Note: 

Outer seal must be installed that sealing lip 
and spring supporting the sealing lip face 
final drive. 




3. Coat drive flange and bearing journal of 
converter with a multi-purpose grease 
containing MoS 2 additives. 



4. Position transmission upright and install 
converter carefully, while turning con- 
verter back and forth until splines mesh. 




5. Check installed depth of converter {about 
16 mm). 
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Note: 

If ATF smells burnt or contains metal 
particles, torque converter and ATF cooler 
must be flushed. 

If ATF sump contains metal particles, torque 
converter has to be replaced. Metal particles 
could not be completely removed by flushing 
and would lead to transmission damage. 



6. Determine thickness of shims for bearing 
assembly. Measure distance from tapered 
roller bearing surface to bearing flange 
surface with a depth gauge (for example: 
34.55 mm). Since the distance specified by 
design is only 34 ± 0.05 mm, shims having 
a thickness of 0.55 mrr must be installed. 




Example: 

34.55 mm Actual distance (measured) 
34.00 mm Nominal distance (specified) 

0.55 mm Thickness of shims 



7. Install shims of determined thickness and 
bearing assembly on output shaft. 




Note: 

Use Special Tools 9321 and a locally made 
pressing in tool to make installation easier. 




1 = Bolt from Special Tool 9148 

2 = Washer 
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8. Tighten flange nut for drive pinion to speci- 
fied torque and lock by upsetting the flange. 




9. Adjust drive pinion and ring gear (see page 
39- 125). 



1 0. Install transmission and check adjustment 
of selector lever and control pressure ca- 
bles. 
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TOOLS 




No. 


Designation 


Special Tool 


Remarks 


1 


Holder 


9216 




2 


Assembly support 


9316 




3 


Mandrel 


9119 




4 


Measuring bridge 


9313 




5 


Depth gage 




Commercially available 


6 


Circl ip pi iers 




Commercially available 








(e.g. Hazet 1847 - 2) 


7 


Spacer sleeve 


9312 


8 


Measuring device 


9320 




9 


Centering pins 


9321 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 



Disassembl ing 

1. Attach transmission to assembly 
support with Special Tool 9216. 



5. Unscrew combination bolts and 
remove ATF pan with ATF reservoir. 



■ C 



\ 1 



K3 f 



2. Remove final drive with bearing 
assembly (see page 39 - 101). 



3. Remove rear transmission case 
(see page 37 - 131) . 



4. Remove front converter casing and 
converter (see page 32 - 101). 




6. Unscrew cross-recess screws and 
remove filter. 
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7. Unscrew combination bolts and 
remove shift valve casing. 




8. Unscrew hex bolt and remove 
holder with leaf spring, 



9. Unscrew combination bolts, lift 
off lower cover with back plate 
and oil tube. Disassemble and 
reassemble lower cover (see page 
38 - 133). 



n urn 




10. Remove one-way valve, brake-band 
guide B 2, temperature throttle, 
filler and oil wiper. 



HI Ah 




11. Press in brake-band piston 
cover B 2, remove circlip and 
remove cover. 




12. Withdraw brake-band piston B 2. 

13. Position Special Tool 9316 and 
bolt to transmission case. 
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14. Tension Special Tool 9316 and 
remove circl i p. 




15. Slacken Special Tool, remove 
brake-band piston B 1 with 
cover and spring. 




16. Unbolt Special Tool 9316. 



17. Withdraw brake-band guide B 1. 




18. Withdraw threaded plug for 

pressure unit B 1. In '87 models 
onward, remove transmission 
protection switch. 
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19. Unscrew hex bolt and remove 
drive-range selector lever. 



21. Remove vacuum-control unit after 
unscrewing socket-head bolts. 





20. Remove starter-interlock switch 
after unscrewing mounting bolts. 



22. Remove pressure unit B 1 and 

modulating pressure control valve. 






7 
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23. Remove kickdown solenoid 
valve and injector tube. 



25. Remove plastic guide and roller. 





24. Remove parking lock with pawl 
and expander spring. 




26. Remove secondary pump by 
unscrewing hex nut from axial 
holder and removing socket-head 
bol ts . 
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27. Remove 0-ring and backer. 29. Unscrew socket-head bolt and 

remove with oil tube. 
The oil tube has been 




'87. Linkage is staked to 
detente plate. 
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31. Withdraw cover. 

32. Withdraw centrifugal -force 
controller after swinging back 
axial holder. 




33. Remove axial holder. 

34. Remove helical gear with shims. 
Note thickness of shims for 
reinstallation. 



35. A modified controller drive gear 
was fitted as of approx. 
December 1986. With this design, 
remove spacer. 




A = Spacer 
B - Circlip 



36. With a suitable pair of pliers 
(e.g Hazet 1847 - 2) disengage 
circlip from input shaft. 
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37. Remove front cover by unscrewing 
combination bolts, screwing two 
bolts into the threaded holes 
and using these to pull off cover. 



39. Pull clutch K 1 with brake band 
B 1 from gearset. 

40. Remove plates B 3. 
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47. Withdraw pressure unit B 2. 



44. Tilt brake band B 2 and remove. 



45. Unscrew socket-head bolt, 
withdraw shaft and remove 
detente plate. 




46. Remove thrust washer 




48. Unscrew hex bolts. Screw two 

approx. 80 mm long bolts into 

two opposite holes and release 

flange from casing by tapping 

the two bolts with a hammer. 





49. Remove any remaining sealing 
rings, measuring-connection 
plugs etc. from case. 
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Assembl inq 
Note: 

When assembling, coat all bearings 
and friction surfaces with ATF. 
Soak new brake bands and coated 
plates in ATF for approx. 1 hour 
before installation. 



2. Insert 0-ring and sealing ring. 
Screw in threaded plug with new 
sealing ring and tighten. 
Tightening torque 10 Nm (7 ftlb) 



.Insert guide ring and with 
Special Tool 9119, drive in 
sealing ring right way round, 
sealing lip (arrowed) facing 
outward toward brake-band piston 
cover. 






3. Place 0-ring (arrowed) in groove. 
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4. Grease grooves in support flange 
K 2. Insert teflon rings and 
press into grooves until joints 
(arrowed) are closed. 




5. Position support flange so that 
holes are aligned. Tighten 
mounting bolts. Tightening 
torque: 11 Nm (8 ftlb). 




6. Position thrust washer right way 
round (positioning lug engages 
support flange). 




7. Insert pressure unit B 2 with 
projection (arrowed) upward. 
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8.Recheck to ensure that teflon 
rings are correctly seated on 
support flange. 



9. Press brake band B 2 as close 

together as possible at the 

support lugs and insert right way 
round in case. 



10. Place greased split radial 
bearing on output shaft. 




11. Push clutch K 2 onto gearset. 




12. Carefully place gearset without 
clutch K 1 in transmission case 
while turning input shaft. 



13. Set transmission upright with 
input shaft at top. 
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14. Check installation position of 
gearset. The gearset position is 
correct when the upper edge of 
the connector element (arrowed) 
is lower than the contact 
surface of the outer plate LB 3. 




15. As of transmission No. 379225, 
install damping spring. 




A - Damping spring 



16. Insert plates for plate brake 
B 3 right way round. 



54 3 2 




1 



1 = Inner plate 2.1 mm thick 

2 = Outer plate 7.7 mm thick 

3 = Outer plate 2.3 or 2.8 mm 

thick* 

4 = Outer plate 2.8 mm thick 

5 = Shim 2.5-3.0-3.5 mm thick* 



* as required to correct play 



17. Measure play "L" of B 3 and 
correct. 

Measure distance "d": 
Place measuring bridge 9313 on 
prepared face and measure with 
depth gage to shim. 
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Measure distance "e M : 
Place measuring bridge 9313 on 
piston of plate brake and measure 
with depth gage to seal. 



1 = Inner plate 2.1 mm thick 

2 = Outer plate 7.7 mm thick 

3 = Outer plate 2.3 or 2.8 mm 

thick* 

4 = Outer plate 2.8 mm thick 

5 = Shim 2.5-3.0-3.5 mm thick* 




seal 



The difference between the two 
distances is the play "L". Correct 
play to specified value 
1.5. ..2.0 mm. Correct by inserting 
outer plates and shims of 
appropriate thicknesses. 



as required to correct play. 



18. Place axial bearing in planet 
carrier. Check that lubricating 
pressure rings are correctly 
seated (insert with grease). 





19. Engage brake band B 1 in 
assembly lock (arrowed). 
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20. Insert clutch K 1 while turning 
until teeth engage. 



25. Insert brake-band guide. The 
locating pins must engage the 
holes in the case. 



21. Insert brake band such that pin 
is facing from assembly lock to 
pressure unit B 1 {see Step 19). 



22. Do not insert axial bearing and 
shims until axial play of clutch 
K 1 has been measured. 



23. Push pressure pin into pressure 
unit B 1 (replace 0-rings). 





26. Check axial play "B" for clutch 
K 1 and correct. 



24. Insert pressure unit, screw in 
threaded plug or transmission 
protection switch in '87 models 
onward and tighten. Tightening 
torque 70 Nm (52 ftlb). 





1 
2 
3 
B 



Axial bearing 
Rotation washer 
Shim 

Axial play 
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Measure distance "a": 

Place seal on front cover. Place 
Special Tool 9313 on flange and 
with depth gage, measure to seal, 
(e.g. 119.0 mm). 




A = Spacer (discontinued as of 
transmission No. 472 213) 



Measure distance "b": 

Place measuring bridge 9113 on 
prepared face and, with depth gage, 
measure to clutch K 1 (e.g. 123.6 mm) 




The difference between the two 
measurements is the axial play "B" 
(without axial bearing, rotation 
washer or shim) . 



B = Seal Example 

"b" = 123.6 mm 
"a" = - 119.0 mm 



4.6 mm 
0.8 mm 

specified axial 

play. 

3.8 mm Play without axial 

bearing and 

shims. 



Not e: 

Correct play to 0.8 mm by 
installing axial bearing, rotation 
washer and the appropriate shims . 
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Select axial bearing, rotation 
washer and shims such that the 
overall thickness is 3.8 mm. 



Insert these spacers as calculated 
(thickness in example, 3.8 mm) 




1 = Axial bearing 

2 = Rotation washer 

3 = Shim 



28. With a blob of grease, attach 
spacer to support and place 
front cover with seal in 
position. Tighten mounting 
bolts. Tightening torque: 13 Nm 
(10 ftlb). 




A - Centering pins 9321 



29. Turn assembly support so that 
output shaft is facing upward. 



27. Check that teflon rings in front 
cover and on input shaft are 
correctly seated. 
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30. Insert circlip and position 
spacer right way round. 




Note: 

The spacer has been in use since 
approx. December, 1986. 



31. Install helical gear and axial 
holder. 




32. Insert 0-ringand install 
centrifugal-force controller 




33. Swing axial holder over to 
centrifugal -force controller so 
that holder engages groove of 
controller shaft. 
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34. Insert cover and install 

circlip. Then pull cover out so 
that it makes contact with 
circlip around entire 
circumference. 




35. Install backer and insert 
0-ring. 




36. Place secondary pump in position 
and tighten hex bolts. 
Tightening torque: 8 Nm 
(5.9 ftlb). 




37.Recheck seating of axial holder 
and tighten new nut. Tightening 
torque: 6 Nm (4.4 ftlb). 
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38. Insert oil tube (arrowed) and 
tighten socket-head bolt- 
Tightening torque: 8 Nm 
(5.9 ftlb). 

The oil tube is discontinued as 
of '87 models. 




40. Push roller onto sprung linkage, 
place plastic guide in position 
and push into positioning holes. 




39. Insert detente plate with shaft, 
screw in socket-head bolt and 
tighten. Tightening torque: 8 Nm 
(5.9 ftlb). Push sprung linkage 
onto detente plate and install 
circlip (arrowed). 
The circlip is discontinued as 
of '87 models. Linkage is staked 
to detente plate. 




41. PI ace correct number of shims on 
helical gear. 
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42. Install parking lock pawl, 

expander spring and parking lock 
gear. 

43. Measure axial play "C" of output 
shaft (clutch :< 2) and correct. 




7 = Taper roller bearing - inner 
race 

= Shim for bearing assembly 
= Shim for axial play "C" 
= Rotation ring 
= Axial play 



9 
10 
11 

C 



Use a depth gage to measure from 
rotation ring to seal (e.g. 
15.3 mm) . 




A = Special Tool 9312 
B = Rotation ring 
C = Seal 



Measure di stance "a" : 

Calculate thickness of shims for 
bearing assembly: 

Use a depth gage to measure from 
bearing surface of taper roller 
bearing to bearing face of bearing 
assembly {e.g 34.55 mm). However, 
because the specified distance may 
not exceed 34 ± 0.05 mm, 0.55 mm 
must be made up in shims. 



Measure distance "b": 

Push Special Tool 9312 onto output 
shaft and tighten collar nut. 
Tightening torque 380 Nm 
(280 ftlb). To do so, engage 
parking lock pawl . 

Place seal in position. 
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Example: 



34.55 mm As-is (measured on 
bearing assembly) 

34.00 mm Specified (design 
di stance) 



0.55 mm Thickness of shims 



Install bearing assembly with shims 
as calculated in case and tighten 
all mounting bolts. Tightening 
torque: 33 Nm (24 ftlb). 




Distance "b" minus distance "a" 
equals distance "C". 



Exampl e : 

Distance "a" 
Distance "b" 

Distance "C" 



15.9 mm 
15.3 mm 



0,6 mm 



Correct axial play "C" to 0.4 + 
0.1 mm by inserting or removing 
shims beneath parking lock gear. 



Note: 



Remove bearing assembly from case 
and do not reinstall finally until 
case is fully assembled {see page 
37 - 131). 
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44. Insert injector tube. 

Discontinued as of '87 models. 



45. Screw in kickdown solenoid valve 
and tighten. Tightening torque: 
20 Nm (15 ftlb). 

46. Insert modulating pressure 
control valve and pressure pin. 




47. Install vacuum-control unit with 
holder and tighten socket-head 
bolts. Tightening torque: 8 Mm 
(5.9 ftlb). Place starter 
interlock switch in position and 
slightly tighten mounting bolts 
(do not tighten fully). Place 
range selector lever in position 
such that carrier is fixed in 
lever. Insert hex bolt and 
tighten. 

Tightening torque: 8 Nm 
(5.9 ftlb). 




48. Insert sealing ring with lip in 
brake band piston B 1 such that 
sealing lip is pointing in the 
direction arrowed. 
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Note: 

Brake-band pistons with five 
different pressure pins marked with 
grooves (arrowed) are available to 
correct play at brake band B 1. The 
brake band piston with the shortest 
pressure pin has no identification 
groove, the brake band piston with 
the longest pressure pin has four 
identification grooves. 



Brake band pistons with removable 
pressure pins were installed as of 
transmission No. 788 606. To 
correct play, use shims available 
in three thicknesses 0.5 mm, 1.0 mn 
and 1.5 mm. 




1 = Brake band piston B 1 

2 = Pressure pin 

3 = Sealing ring with lip 

4 = Shims 

5 = 0-ring 

d = Max. 6.5 mm 



49. Bolt Special Tool 9316 to 
transmission case and insert 
brake band piston B 1 with 
compression springs and Special 
Tool 9320. Screw spindle down 
while ensuring that piston 
pressure pin enters brake band 
(do not damage sealing ring with 
lip). 




Note: 

Play is set with either a flat or 
pointed adjuster screw for Special 
Tool 9320, depending on the design 
of brake band piston. 

Piston with rivetted pressure pin = 
hex screw with point 

Piston with removable pressure 
pin = flat hex screw M 10 x 1 
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50. Insert circlip, relieve Special 
Tool 9316 and remove. 



51. Measure and adjust play "L" of 
brake band. 



Note: 



The thread of Special Tool 9320 has 
a 1 mm lead, which means that one 
full turn equals 1 mm travel. 



Turn screw of Special Tool by 
hand until resistance is felt. 
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Tighten screw further with torque 
wrench, counting turns and 
tightening to 5 Nm (2.3 ftlb). 



54. Install pressure pin with larger 
diameter toward brake band B 2. 





Travel at brake band must be 

3... 4 mm, in other words, the 5 Nm 

(2.3 ftlb) torque must be reached 
after 3. . .4 turns. 



52. If travel is excessive, fit a 
brake band piston with a longer 



pressure pin 
short, fit a 
with shorter 
transmission 
appropriate shims 
travel . 



if travel is too 
brake band piston 
pressure pin. As of 
No. 788 605, use 
to correct 



53. Place Special Tool 9316 in 
position and bolt down. Remove 
brake band piston B 1 and 
install brake band piston cover 
instead of Special Tool 



55. Insert teflon ring with grease 
in groove and insert pressure 
pin. 
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Note : 

Pressure pins are available in 4 
lengths for correcting travel at 
brake band B 2. 



56. Insert brake band piston B 2, 
ensuring that pressure pin 
engages brake band. 




57. Press in brake band piston cover 
B 2 and insert circlip. 




58. Measure play "L" at brake band 
B 2 and adjust: 
press brake band B 2 toward 
brake band piston at support lug 
(as arrowed} so that brake band 
piston contacts brake band 
piston cover. Use a feeler gage 
to measure distance "a" at brake 
band. 




Again, press brake band B 2 toward 
pressure unit at support lug (as 
arrowed) and measure distance "a" 
again. 
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The difference between the two 60. Insert brake band guide, 

measurements is the play "L". 
Adjust play "L" to 6... 7 mm by 





w 
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62. Install lower cover with back 
plate, in so doing, insert oil 
tube in casing bore. 



64. Engage return spring. 




63. Insert combination bolts and 
tighten nuts slightly (do not 
ti ghten ful ly) . 










3£ 




65. Place leaf spring with holder in 
position and tighten mounting 
bolts slightly (do not tighten 
fully). 
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Note: 

Holder must be properly pinned in 
place. 




66. Install shift valve casing, 
range selector must engage 
carrier on detente plate 
(arrowed) . 



' 1 * mm 




5 * 





67. Insert combination bolts and 
tighten to 8 Nm (5.9 ftlb). 



Note: 

Note length of bolts. The three 
arrowed bolts are only 50 mm long, 
the remaining 12 bolts are 55 mm 
long. 

Begin by tightening the two bolts 
A/B slightly to center the 
shift valve casing. 




68. Tighten combination bolts for 
back plate and leaf spring 
holder to 8 Nm (5.9 ftlb) 
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69. Check clearance "a H between 
locking piston and stop on 
sprung linkage, adjust if 
necessary. Use plastic clips to 
adjust play to 0.4... 1.0 mm with 
selector in "N" position. 
Plastic clips are available in 
three thicknesses. 




a 



70. Place ATF filter in position, 
insert cross-recess head screws 
and tighten to 4 Nm (2.95 ftlb). 




71. Install oil pan with gasket, 
screw down mounting bolts and 
tighten to 8 Nm (5.9 ftlb). 
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72. Set range selector to "N" 

position, insert a holding pin 
made of 4 ran welding wire (or 4 
mm twist drill) through selector 
into hole in shift valve casing 
and tighten mounting bolts to 
8 Nm (5.9 ftlb). Remove holding 
pin. 




Note: 

Once the transmission has been 
installed, check settings of cables 
for selector lever and control 
pressure and check modulating 
pressure, reset if necessary. 
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Remarks 


1 


Pressure tester 


V 90 




2 


Hoses 


9170 




3 


Adapters 


9300/1 
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CHECKING TRANSMISSION OPERATION 



- Prior to making repairs on an automatic trans- 
mission, troubleshoot transmission as 
instructed below and with help from the 
following tests. 



A - General Checks 

B — Transmission Fluid Level 

C - Stall Speed 

D — Test Drive 

E — Pressure Test 



Caution! 

All jobs, which require that engine runs, 
should only be carried out with selector lever 
in "N" or "P" and parking brake applied. 

Exceptions are tests, which require briefly a 
different selector lever position. 



A — General Checks 



Following jobs must be performed prior to 
any testing of transmission, and if defects are 
found, they must be eliminated before con- 
tinuing with other work on transmission. 



1. Check engine tuning (ignition timing, idle 
and transition). 

2. Check for external damage, e. g. leaks on 
transmission (ATF) or final drive (hypoid 
oil) and missing or loose mounting bolts. 



B — Transmission Fluid Level 



The specified fluid level is extremely 
important for proper operation of an 
automatic transmission, so that following 
test must be carried out with great care. 



Check ATF Level 



Also check appearance and odor of ATF, 
Burnt friction linings cause a burnt odor. 
Contaminated oil could cause failure in valve 
body. 

In this case transmission must be removed 
and repaired or replaced, ATF lines and 
cooler must also be flushed. 

ATF level check is carried out at engine idle 
speed, parking brake applied and selector 
lever at "N". Car must be on level surface. 

Let engine run at idle speed 1 to 2 minutes 
before checking fluid level, so that torque 
converter will be full. 

ATF level can be checked on a cold or 
warm transmission. However, the level will 
be more accurate on a cold transmission 
(20 to 30°C/68 to 86°F ATF temperature) 
than on a warm transmission (80°C/1 76 c F 
ATF temperature}. ATF temperature of 
S0°C/176°F can only be estimated. 
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ATF level in transmission will change with fluid 
temperature. Max. and min. marks on transparent 
tank are in reference to an ATF temperature of 
80 °G. When ATF temperature is 20 to 30 °C, the 
maximum ATF level will be below the minimum mark 
(see figure). The amount of ATF between min. and 
max. marks is 0.2 liters. 




1 = max. at 80 °C ATF temperature 

2 = min. at 80 = C ATF temperature 

3 = max. at 20 to 30 C C ATF temperature 



Add ATF to correct level. Cleanliness is essential! 



If ATF level is too low, oil pump will draw in air, 
which can be heard. ATF will foan and cause 
incorrect readings when checking ATF level. Stop 
engine until ATF foam disappears (approx. 2 minutes) . 
Add ATF and recheck ATF level. 



Excessive ATF must be drained or drawn off, since 
otherwise transmission components would splash 
excessively and raise the temperature too much, until 
finally foamed oil is forced out through vent. This 
condition could damage transmission on a longterm 
basis. 



After correcting ATF level to specif ications, 
operate brake pedal, leave selector lever in each 
position (R— N— D— N— R) several seconds and then 
return it to "N", so that working pistons of power 
parts are filled with ATF. Recheck and, if 
necessary, correct ATF level. 



C - Stall Speed Test 

This check provides information on operation of 
engine, converter and transmission. It is applied, 
when top speed cannot be reached or acceleration 
is insufficient. 



Note: 

During this check ail the engine power is converted 
into heat in the converter, which is why this test 
must not last longer than 5 seconds. 

Rear wheels must not be permitted to turn for this 
check. 



Also engine must be at operating temperature and 
develop its full power. 



Extra equipment, e. g. compressor for air con- 
ditioner, must be turned off. 



Check must not be made with car's tachometer. 

1. Connect tachometer that it can be read from 
driver's seat. 



2. Run engine at about 2,000 rpm approx. 
2 minutes prior to testing. 

3. Apply parking brake fully and depress brake 
pedal with left foot. 
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4. Set selector lever to "D", fully 
depress gas pedal, transmission 
must reach the specified stall 
speed (see Technical Data, 
page 30 - G1C3) . 



Note: 

If the stall speed drops some 400 
to 700 rpm below the specified 
value, the torque converter 
freewheel is slipping. 



D - Test Drive 



Take the vehicle for a test drive 
(only if transmission not obviously 
damaged}. During test driving, it is 
important to pass through all the 
automatic transmission ranges and make 
careful note of transmission response. 
It is particularly important to note 
speed and shift characteristics of the 
shifting points for upshift and down- 
shifts as well as the kickdown shift- 
ing points. 



If the measured stall speed 
exceeds the specification by more 
than 300 rpm, transmission slip 
is the cause of trouble. 



If the engine does not reach 
its top speed despite a correct 
stall speed setting, the freewheel 
is blocking in both directions or 
is frozen. On the motorway, this 
fault usually shows itself as a 
leakage of ATF from the air bleeder. 



The drop in engine power with every 
1000 m of altitude above sea level 
reduces the stall speed by 
approx. 125 rpm. 



The transmission must shift gear 
quickly and without loss of pulling 
force. A careful check should be 
made to see whether the engine 
accelerates suddenly as the gears 
shift. Such acceleration indicates 
that a brake or clutch is slipping. 



Experience in working with automatic 
transmissions is essential if the 
unit's method of operation is to be 
assessed and any faults identified. 
If this experience is not available, 
it is advisable to compare the trans- 
mission with a second unit of the 
same rating and in verifiably sound 
condition. 

After the test drive, check the trans- 
mission for leaks. 



The stall speed may also drop slightly 
beneath the lower value if outside 
temperatures are very high. 
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Checking Operation 
Shifting points in km/h 





Transmission Type 


Transmission Type 




A 28.01/04/07/12 


A 28.02/05/08 


Gas pedal position 


km/h 


km/h 


km/h 


km/h 


oeiector lever posnion 


ft 




n 


Ji 


Idle "D" 1-2-1 


58.. .64 


2S...24 


54...S9 


26...22 


Idle "D" 2-3-2 


109.. .125 


54.. .47 


102... 117 


50.. .44 


Idle "D" 3-4-3 


190.. .211 


131. ..115 


177... 197 


122...107 


idle "2" 1-2 


58., .64 




env. 63 




Kick-down "D" 1-2-1 


62.. .68 


45.. .39 


5S...63 


42. ..36 


Kick-down "D" 2-3-2 


126... 143 


122.. .106 


118. ..133 


144... 99 


Kick-down "D" 3-4-3 


207.. .216 


203...183 


193. ..213 


189.. .171 


Kick-down "2" 1-2 


69.. .75 




env. 68 







Transmission Type 
A28.03/06/09/11/14 


Transmission Type 
A 28/16 


Transmission Type 
A 28.18 


Gas pedal position 


km/h 


km/h 


km/h 


km/h 


km/h 


km/h 


Selector lever position 


1T 




ft 


li 


ir 




Idle "D" 1-2-1 


50...55 


24.. .21 


41 ...50 


30.. .23 


41. ..50 


30. ..24 


Idle "D" 2-3-2 


95... 109 


47.. .41 


102. ..117 


49. ..43 


102.. .117 


49. ..43 


Idle "D" 3-4-3 


165. ..183 


11 4... 100 


169... 188 


144... 128 


169. ..188 


144. ..128 


Idle "2" 1-2 


50.. .55 




53...S8 




53. .58 




Kick-down "D' : 1-2-1 


54.. .59 


39.-34 


59...61 


48.. .43 


57...5S 


47.. .42 


Kick-down "D ,; 2-3-2 


109. ..112 


106.. .92 


123. ..125 


120...105 


1 19. ..121 


11 5. ..99 


Kick-down "D" 3-4-3 


180...188 


176.. .159 


192...195 


186...167 


180...189 


180...162 


Kick-down "2" 1-2 


60.. .65 




59...61 




56.. .75 





Note: All speeds stated are approximations 
Key to symbols: ft Upshift 

■li Downshift 
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E - Pressure Test 

This pressure test will indicate any defects in the 
hydrauiic control system. 



MEASURING NOMINAL PRESSURES 

Automat c tiansmissior is fitted with three measuring 
connections, so that the three most important 
pressures (modulating pressure, operating pressure, 
governor pressure) can he measured with help of a 
tester. 




A - Modulating pressure 
B - Governor pressure 




C - Operating pressure 



A pressure tester with up to 25 bar pressure range 
is required for measuring the operating pressure. 
The 10 bar pressure tester is applied for modulating 
and governor pressure tests. 

P r essure gauges are best connected, that they can 
be read by driver during a test drive (if a dynamo- 
meter is not available! . 

Tester is set up in footwell in front of front 
oassenger's seat. Pressure gauges are connected to 
their measuring points by way of hoses, which are 
guided through window of right door. This requires 
disconnecting and pushing shield for rear muffler 
aside. 

Screw in adapters for modulating pressure and 
governor pressure connections. 




A - Short adapter for modulating pressure 
B - Long adapter for governor pressure 
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Connections for modulating and governor pressures. 




Connection for operating pressure. 




Note: 

Do not let hoses hang through too much or rest on 
the exhaust system. 
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Modulating pressure, measuring 



Note: 

It is essential to measure the modu- 
lating pressure and reset if neces- 
sary, before testing any other 
pressures. When the modulating 
pressure is correctly set, the work- 
ing pressure is produced of its own 
accord. 



On the dynamometer or on the road, 
accelerate to approx. 140 km/h with 
the selector lever at "D" and check 
the reading on the pressure gauge 
(with vacuum line interrupted). 

Note : 



When working on K-Jetronic engines, 
disconnect the vacuum line from the 
intake manifold and plug socket with 
a suitable bolt (e.g. plug for test 
connection on transmission). 




Modulating pressure, adjusting 



1. Remove rubber cover from vacuum- 
control unit. 



2. Pull the retainer out slightly 
and adjust the setting screw 
in the vacuum-control unit with 
the retainer. 





Note: 

One full turn of the setting screw 
changes the pressure by approx. 
0.4 bar. 

CI ockwise: 



Pressure is increased 
Ant i -cl ockwi se : 



Pressure is reduced 
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3. Lockplate must be pressed into nearest 
locking s ot again after finishing adjust- 
ment. 



Measuring Governor 
Pressure 



4. Recheck after finishing adjustment. 



Since governor pressure is derived from 
operating pressure, operating pressure must 
be checked simultaneously or previously. 



Reference Information for Adjustments: 

One turn of adjusting screw changes pressure 
by 0.4 bar. 



Drive car on dynamometer or road and 
compare governor pressure with values 
specified in table. 



Checking Operating 
Pressure 



If no or deviating governor pressure is 
measured, the governor must be 
disassembled, cleaned and repaired. 



Not adjustable; modulating pressure 
automatically affects operating pressure. 



Control Pressure 



Checking Governor 
P r e s s u r e 



Control pressure is part of modulating 
pressure. It is regulated mechanically 
depending on position of accelerator pedal. 

If modulating pressure is adjusted correctly, 
the control pressure will automatically be 
correct. 



Note 



Always disconnect vacuum line to check 
governor pressure. 

Governor pressure is part of operating 
pressure and is brought to the necessary 
value by the centrifugal governor. 
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SPECIFIED PRESSURES IN BAR UP TO '86 MODELS 



Test 

pressure 


Transmission 
type 

A 28.01/04/07 


Transmission 
type 

A 28.02/03/ 
05/06/08/09/11 


Testing Conditions 


Modul ating 
pressure* 


4.4 ± 0.05 


4.0 ± 0.05 


ATF temperature approx. 
80°C, selector lever 
at "D\ speed 
approx. 140 km/h 
vacuum 1 i ne discon- 
nected from 
modul ati ng 
pressure sensor 


Working 
pressure 


16.9 ± 1 


15.3 ± 1 


ATF temperature approx. 
80°C, selector lever 
at "D", engine 
idling, vacuum 
line disconnected 
from modulating 
pressure sensor 


Control ler 
pressure 


approx. 0.2 

approx. 1.1 
approx. 2.0 
approx. 2.7 


approx. 0.2 

approx. 1.1 
approx. 2.0 
approx. 1.7 


at 20 km/h 

at 50 km/h 
at 100 km/h 
at 150 km/h s 


Selector 
lever 
at "D" 
car movi ng 
in partial- 
load range 
vacuum line 
di scon- 
nected 
from 

modulati ng 

pressure 

sensor 



*Note. 



If local conditions do not permit a test at approx. 140 km/h, measurements 
may also be taken at approx. 50 km/h. 
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Checking functioning 



Nominal pressures in bar as from Model '87 



Test pressure 


Gearbox type 
A 28.12/14/16 


A 28.18 


Measuring conditions 


Modulation pressure* 


4.2+0.05 


4.4+0.05 


ATF temperature approx. 80°C, 
Selector lever in position D, driving 
speed approx. 140 km/h, 
Vacuum line disconnected at the 
modulating pressure cell 


Working pressure 


16.0+1 


15.8 + 1 


ATF temperature approx. 80 * C, 
selector lever in position D, engine 
speed 1400 rpm, hand brake 
applied and servicebrake actuated, 
Test no longer than 
5 seconds. Vacuum line dis- 
connected at the modulating 
pressure cell 


Controller pressure 


A 28,14/16 


A 28.12 


A 28.18 






approx. 0.2 
approx. 1.1 
approx. 2.0 
approx. 2.7 


0.17 
0.96 
1.74 
2.35 


0.45 
1.40 
2.15 
3.10 


at 20 km/h 
at 50 km/h 
at 100 km/h 
at 150 km/h, 


Selector level in position D 
Vehicle moving in partial-load ranj 
Vacuum line disconnected at the 
modulating prssure cell 



* Note 

If the local conditions do not permit testing at approx. 140 km/h, measurements are still possible 
at approx. 50 km/h. 



Funktlon prufen (ab Mod. '87) 
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 



Note: If transmission oil is black and smells burnt or there is an unusual large 

amount of metal particles in oil pan, either repair or replace transmission. 



Condition: 

Transmission slips in all selector lever positions. 



Cause/Correction: 

1. Check modulating pressure, adjusting if necessary. 
If not adjustable, check movement of modulating 
pressure control valve. 

2. Check whether vacuum line from intake branch to 
vacuum box is plugged. If yes, replace, 

3. Check operating pressure. If too low or not available: 

a) Disassemble and clean shift valve housing and 
service valve. Replace shift valve housing if 
necessary. 

b) Remove and inspect primary pump, replacing if 
necessary. 



Condition: 

2nd gear slips or transmission shifts from 1st to 3rd gear. 



Cause/Correction: 

1. Check movement of control valve B 1, replacing shift 
valve housing if necessary. 

2. Remove and install brake band B 1 piston and check 
seal, replacing if necessary. 

3. Replace brake band B 1 and pressure element for B 1 . 
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Condition: 

Transmission slips when moving off in 1st and 2nd gear, or moving off not possible in 
forward gear. Reverse gear is still good. 

Cause/Correction: 

1. Service shift valve B 2, replacing shift valve housing if necessary. 

2. Replace brake band B 2 piston. 

3. Adjust brake band B 2 by installing a longer thrust pin. 
Replace brake band in case or excessive wear or broken brake 
band. 



Condition: 

Transmission slips during 2nd/3rd shift, or slips at first and then grabs hard. 
Cause/Correction: 

1. Check modulating pressure, adjusting if necessary. 

2. Check whether temperature orifice is installed (see removing 
and installing lower cover on page 38 - 131 ). 

3. Replace shift valve housing. 

4. Replace inner plates of clutch K 1 . Repair clutch depending 
on findings. 



Condition: 

Transmission slips during 3rd/4th shift. 
Cause/Correction: 

1. Check modulating pressure, adjusting if necessary. 

2. Replace shift valve housing. 

3. Replace inner plates of clutch K 2. Repair clutch depending 
on findings. 
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Condition: 

After installation, transmission has no power flow or fails after a brief time of operation. 



Cause/Correction: 

Torque converter not installed according to instructions. 
Drive dogs do not engage accurately in drive gear of 
primary pump. 

Follow-up damage: Torque converter drive dogs and 
primary pump will be destroyed. 

Replace primary pump and, if necessary, torque converter, 



Condition: 

No power flow in all selector lever positions for a brief period immediately after starting 
engine (especially when car had not been used for a while}, 



Cause/Correction: 

Torque converter drains partially via leaky or defective 
lubricating ring on drive shaft or via leaky lubricating 
valve in shift valve housing, 

1. Check lubricating ring on drive shaft, replacing if 
necessary, 

2. Check and clean lubricating valve in shift valve housing. 



Condition: 

No power flow in reverse gear. 



Cause/Correction: 

1. Check lined plates and seals on piston of brake band 3, 
replacing if necessary. 

2, Replace one-way clutch in gear set. 
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Condition: 

Strong jolt when engaging selector lever in "D" and "Ft". 
Cause/Correction : 

1. Adjust idle speed and CO level to specifications. 

2. Check modulating pressure, correcting if necessary. 

3. Check whether spring is installed underneath valve 
ball (5) in shift valve housing (see page 38 - 126). 

4. Check vacuum line and connections for leaks. 

5. Check whether pressure acceptance piston in shift 
valve housing moves easily and is in correct installed 
position, replacing shift valve housing if necessary. 



Mote: If there is a hard engagement jolt when quickly shifting back and forth 

between "N" and "D" several times, there is no fault. The pressure pick-up 
requires a running time of approx. 2 seconds. If this time is given, the 
engagement jolt will also be correct. 



Condition: 

Strong jolts when changing gears. 
Cause/Correction: 

1. Check modulating pressure, adjusting if necessary. 

2. Check vacuum line and connections for leaks. 
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Condition: 

Strong jolt in downshift from 4th to 3rd gear. 
Cause/Correction: 

1 . Replace seal on release end of B 2. 

2. Replace brake band piston B 2. 

3. Pressure element of B 2 has turned; replace pressure 
element. 



w Condition: 

Jolts when shifting in partial load range. 

Cause/Correction: 

1 . Check adjustment of control pressure cable. 

2. Check modulating pressure, adjusting if necessary. 

3. Check vacuum line and connections for leaks. 



Condition: 

Shaking during upshifts. 



Cause/Correction: 

Check whether screen restrictor with spring is installed 
(see page 38 - 126). 
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Condition: 
No upshifts. 

Cause/Correction: 

1 . Check governor pressure. If there is no governor 
pressure reading, continue with point 2. If governor 
pressure is correct, continue with point 3. 

2. Clean and service centrifugal governor. 

3. Disassemble and clean shift valve housing, replacing 
if necessary. 



Condition: 

Upshifts only in upper speed range of gears. 
Cause/Correction: 

1. Check and adjust control pressure cable. 

2. Check governor pressure and replace centrifugal 
governor, if governor pressure is too low. 

3. Service control pressure valve. 



Condition: 

Upshifts only in lower speed range of gears. 
Cause/Correction: 

1. Check whether control pressure cable is disconnected 
or torn, and then adjust accurately. 

2. Check full throttle stop. Move accelerator pedal from 
full throttle and check whether throttle is against 
full throttle stop, adjusting if necessary. 

3. Check governor pressure and replace centrifugal 
governor, if governor pressure is too high. 
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Fault: 

No kickdown from 3rd to 2nd 

shifting points in partial load range too low 



Cause/ remedy 

check gas end control pressure cable settings 



Fault: 

No kickdown downshifts 



Cause/remedy: 

1. Check fuse for power supply to solenoid 
valve. 

2. Remove sclercid valve. With valve removed, connect to power 
supply and check operation. Fit replacement if necessary. 

3. Check that control pressure cable is not disconnected, broken or 
maladjusted. 

4. Check that kickdown control slide moves freely in housing, in- 
stall replacement housing if necessary. 



Fault: 

No brake shifts (4-3 and 3-2) 
Cause/remedy: 

1. Adjust control pressure cable. 

2. Check vacuum lines and connections for leaks. 

3. Release brake shift plunger, if necessary separate shift slider 
housing. 



Printed in Germany - XII, 1986 



Faults and Remedies 



38 - 117 



Automatic Transmission/Gears, Valve Body 928 



Condition: 

Automatic, unwanted downshifts outside of partial throttle downshift range, 
without operation of kickdown switch. 

Cause/Correction: 

1. Remove kickdown solenoid valve. 

Check O-ring on solenoid valve for damage. 

2. Check whether kickdown switch sticks in pressed 
position, replacing if necessary. 

3. Check whether solenoid valve sticks in open position, 
replacing if necessary. 



Condition: 

Poor acceleration when moving off. 



Cause/Correction: 

1 . Check stall speed. 

2. If stall speed drops below specified value by approx. 
400 to 700 rpm, one-way clutch in converter 

is slipping. Replace torque converter. 
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Condition: 

Selector lever cannot be engaged in "R" and "?". 

Cause/Correction: 

a) With engine running 

b) With engine stopped 

1. a) Clean and service centrifugal governor. 

2. b} Service blocking piston in lower cover. 



w Condition: 

Engine cannot be started with selector lever in "?" and "N". 

Cause/Correction: 

1. Adjust selector lever cable and starter interlock 
switch. 

2. Replace starter interlock switch. 



w . 
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Condition: 

1st and reverse gears too loud. 
Cause/Correction: 

1. Replace front gear set depending on findings. 
Note: 

First and reverse gears are louder than the other 
gears because of the ratio. A different car should 
be used for comparison. 



Condition: 

3rd gear too loud. 

Cause/Correction: 

1. Replace rear planet gear set. 



Condition: 

Whining noise only when changing gears with full load. 

Cause/Correction: 
1 . Replace oil filter. 



Condition: 

Whining noise, which increases in loudness as engine speed rises, 
C3 use /Correct ion: 

1. Check primary pump, replacing if necessary. 



38-120 Troubleshooting 



Printed in Germany 



92 8 Automatic Transmission/Gears, Valve Body 38 

Condition: 

Invisible oit loss (leak cannot be seen on outside) in conjunction with smoke in exhaust. 
Cause/Correction: 

Diaphragm in vacuum box is defective. ATF drawn in 
by engine via vacuum line. 

1 . Replace vacuum box. 



Condition: 

0 lost between torque converter and primary pump 
(oil escaping through vent grid). 

Cause/Correction: 

1 . install oil drain plug on torque converter with a 
new seal as well as Hylomar on threads, and 
tighten. If still leaking, continue with point 2. 

2. Replace radial oil seal and O-ring of primary 
pump, inspecting O-ring groove in primary pump 
for porous spots. Replace primary pump, 

if necessary. 
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Condition: 

Rattling noise at engine speed of 1500 rpm in all selector lever positions, except "FT 
Cause/Correction: 

Plates of reverse gear brake swinging in transmission case. 

1 , Replace inner plates of reverse gear brake B 3; 
adjust play to smallest value. 



Condition: 

Light grinding noise in selector lever positions "?" and "INT 



Cause/Correction: 

This noise concerns a normal rolling noise from the 
front gear set, which cannot be eliminated. 



Condition: 

Chattering noise when driving in reverse gear. 



Cause/Correction: 

Play of plate brake B 2 excessive. Outer plate carrier 
of K 1 scraping on piston of B 3. 

1. Adjust play to specified value (1 .5 to 2 mm). 
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REMOVING AND INSTALLING SHIFT VALVE CASING 
Removing 



1. Remove drain plug and drain ATF. 3. Unscrew mounting bolts and remove 

shift valve casing. 




Instal 1 inq 

2. Remove ATF pan by disconnecting 1. Ensure that plastic poppet valve 

breather holes for ATF reservoir and chip screen for shift valve 

and removing mounting bolts. B 2 are correctly seated. 




A - Plastic valve 

B - Chip screen (use in series 

production as of Nov. '85, 

transmission No. 729 001) 
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2. Place shift valve casing in 
position, range selector valve 
must engage carrier. 



3. Insert mounting bolts and 

tighten. Tightening torque: 8 Nm 
(5.9 ftlb). 




4. Install ATF pan with gasket and 
tighten mounting bolts. 
Tightening torque: 8 Nm 
(5.9 ftlb). 

5. Screw in drain plug with new 
sealing ring and tighten. 
Tightening torque 14 Nm (8 ftlb) 



6. Top up ATF. 



Note: 

The ful 1 -throttle control pressure 
can be changed by turning the 
socket-head bolt (arrowed). Turning 
the bolt clockwise makes the full 
load or kick-down upshifts earlier. 
Turning the bolt anticlockwise 
makes the upshifts later. 



Note: 

Center shift valve casing by first 
tightening the two bolts A/B 
slightly. 

The three bolts marked with arrows 
are 50 mm in length, the remainder 
are 55 mm long. 




7. Check setting of control -pressure 
cable and readjust if necessary. 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 
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No. 


Description 


Qty. 


Removing 


Note When: 

I nstalling 


Special 

1 nstructions 


1- 

13 


Vafve bail 
(5.5 mm dia.) 


18 




Install conical 
spring with large 
diameter end 
facing down 
underneath ball 
no. 5 




1 Q 


riastic valve 
(light without 

uur t? v 


i 




I t-\ c ' — I i i r\ 

i nsiaii in 
correct position, 

uu no l mix up 

with valve 
without bore 




20 


Thmttlp rhprfc 

1 HI UiUC \j 1 1 CTI^. l\ 

valve 


1 








21 


Check valve 


1 




Install with spring 




22 


Lubricating 
pressure operating 
pin 


1 




Install with spring 




23 


Orifice 


1 




Install with spring 




24 


Valve 


1 








25 


Operating pin 


1 


Unlosabie 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 



Disassembling 



Note: 

Absolute cleanliness is essential for any work 
on the shift valve housing. If at all possible 
work should be done on a plastic lined work- 
bench {leather sheets would be especially 
suitable). After disassembling all parts must 
be washed and dried with compressed air. 




1. Remove plastic valve. 



3. Hold and turn shift valve housing and 




2. Remove both mounting bolts (arrow). 5. Take out all valves and balls. 
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Assembling 



1. Place all balls and valves in shift valve 
housing (see layout drawing}. 



2. Install lubricating valve, modulating 
pressure valve and vent valve K 1 in pick- 
up housing. 



4. Place pick-up housing on shift valve 
housing. 



5. Hold shift valve housing and pick-up 
housing together and turn both around. 



6. Screw in both bolts, but do not tighten. 





A = Lubricating valve (unlosable) 

B = Modulating pressure valve (unlosable) 

C = Vent valve (unlosable) 



Note: 

Tighten bolts only enough that both housings 
can still be moved to align them. 




A = Plastic valve 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE CASING {'87 MODELS ONWARD) 
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No. 


Designation 


Qty. 


Note When: 

Removing 


Install ing 


18 


Valve ball 
(dia. 5,5 mm) 


18 




Insert taper spring with 
large diameter downward 
beneath ball No. 5. 


19 


PI a ^ t i r val vp 
(light, without 
bore) 


1 




1 Mbcl L r f y i 1 u waj^ ruufiu s 

do not mix up with valve 
with bore 


20 


Throtf 1 p rhprk 
valve 








21 


Check valve 






Install with spring 


22 


Shift pin, 

lubricating 

pressure 


! 




Install with spring 


23 


Throttle 






Install with spring 


24 


Valve 








25 


Shift pin 




Captive 




26 


Valve 








27 


Throttle* 
(with spring) 






Install with spring 



* At the start of series production the throttle was installed in some cases 
and was later discontinued without replacement. 
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NOTES FOR DISASSEMBLY AND ASSEMBLY 



Pi sassembl ing 



Note: 

It is essential to maintain 
absolute cleanliness during all 
work on the shift valve casing. If 
possible, spread a plastic sheet on 
the workbench beneath the parts 
(moleskin cloths are particularly 
suitable). After disassembly, wash 
all parts and blow through with 
compressed air. 

1. Remove plastic valve and chip 
screen. 




A - Plastic valve 
B - Check valve 
C - Shift pin 
D - Lock valve K 1 
E - Chip screen 



2. Remove both mounting screws 
(arrowed) . 




3. Hold shift valve casing and 
sensor housing together and turn 
over. 



4. Carefully lift off sensor housing 
with back plate 




5. Remove all valves and balls. 
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Assembl ing 

1. Place all valve balls and valves in 
shift valve casing (see exploded 
drawing) . 

2. Install 1 ubri eating-press ure 
valve, overpressure modulating 
valve and bleed valve Kl in 
sensor housing. 



B A 

< 




A = Lubricating pressure valve 
(captive) 

B = Overpressure modulating valve 
(captive) 

C = Bleed valve (captive) 



3. Carefully place back plate on 
shift valve casing and check that 
valve ball (arrowed) is in its 
installation position. 




4. Place sensor housing on shift 
valve casing. 



5. Hold shift valve casing and 
sensor housing together and turn 
over. 



6. Insert both screws (do not 
tighten) . 
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Note : 

Tighten screws so that housing and 
casing can still be moved against 
each other. 



7. Insert plastic valve (yellow) 
in casing with bore and chip 
screen right way round. 



B 




A = Plastic valve 
B = Chip screen 



38 - 130 f Disassembling and Assembling 

Shift Valve Casing ('87 Models Onward) 



Printed in Germany 



928 Automatic Transmission/Gears, Valve Body 



REMOVING AND INSTALLING LOWER COVER 



Removing 

1. Remove shift valve housing, 

2. Remove ATF filter. 

3. Remove holder and leaf spring. 




4. Remove combination bolts and take off 
cover with oil tube. 




Installing 

1 . Check for proper seating of temperature 
orifice, plastic valve, filler and oil 
deflector. 




A = Temperature orifice 

B = Plastic valve 

C = Filler 

D = Oil deflector 
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2. Mount lower cover, guiding oil tube into 
bore. 



3. Install combination bolts, but do not 
tighten (tighten bolts with 8 Mm/6 ftlb 
only after installing the shift valve housing). 

4. Mount leaf spring with holder and install 
bolt but do not tighten (tighten bolt with 
8 Nm/6 ftlb only after installing the shift 
valve housing). 



5. Install shift valve housing and tighten 
combination bolts with 8 Nm/6 ftlb 
(including bolts on lower cover). 




6. Install ATF filter and tighten phillips 
screws with 4 Nm/3 ftlb. 
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DISASSEMBLING AND ASSEMBLING LOWER COVER 
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No. 


Description 


0. ty . 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Oi! tube 


1 






2 


Injector 


1 


Squeeze tabs Install in correct 
together and position 
remove 




3 


Bolt 


4 


Torque: 
8 Nm/6 ftlb 




4 


Cover 








5 


Gasket 


1 


Replace, 
if necessary 




6 


Transfer plate 








7 


Filter screen 








8 


Valve 


1 


Position correctly, 
check for tight 
fit 




9 


Holder 


1 


Position correctly 




10 


Plug 


1 






11 


Spring 


1 






12 


Shift valve 
secondary pump 


1 


Install with ATF 




13 


Circlip 


1 






14 


Sleeve 


, 






15 


Shaft 


1 






16 


Spring 


1 






1 7 


Jlccvc 








18 


Circlip 








19 


Blocking valve 




Coat with ATF 




20 


Housing 
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DISASSEMBLING AND ASSEMBLING LOWER COVER 



Note: 

Absolute cleanliness is essential for any work 
on shift valve housing and lower cover. 
Work should be performed with a plastic liner 
on the workbench whenever possible. Never 
use cloths losing lint. 



Disassembling 

1. Squeeze both tabs together and remove 
injector. 




2. Remove filter screens and valve. 



3. Take off circlip. Remove blocking valve 
with spring and shaft. 



Assembling 

1 . Install shift valve secondary pump with 
spring and plug, and secure with holder. 




2. Insert blocking valve with spring and 
shaft, and install circlip. 
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3. Install valve and filter screens in correct 
position. 




4. Place transfer plate and gasket on lower 
cover. 



5. Align gasket with transfer plate by inserting 
two bolts. 



6. Mount cover and tighten mounting bolts 
with 8 Nm/6 ftlb. 




7. Insert injector in correct position until 
both tabs (arrows} engage. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 




Filler 




Commercially available, 
e. g. Dresser-Wayne 
Model 3009 



Printed in Germany - VIII, 1984 



Replacing ATF and Filter 38 - 137 



928 



AFT AND FILTER, CHANGING 



Filling Capacities 

After drainage approx. 8.0 1 
After oil change approx. 6.0 1 



Types of oil: 

ATF Dexron B - sperm-oil free 



The ATF and the filer must be changed 
every 40,000 kilometers. 



Note 

If a vehicle is subjected to particu- 
larly severe wear and tear (e.g. 
used for towing) the ATF should 
be changed every 20,000 km (without 
replacement filter) 



If the ATF is to be changed, the 
vehicle must be standing on level 
ground, the transmission must be hot 
and the engine switched off. 



Turn crankshaft until the con- 
verter drain plug is visible and 
can be removed. 




When ATF ceases to drain from 
the oil pan and torque conver- 
ter, remove transmission oil 
pan and install replacement ATF 
f i Iter. 
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Install oil pan with gasket and 
torque retaining bolts with 8 Nm 
(8.7 ftlb). 



Screw in plugs with new seals and 
tighten with 14 Nm (10.2 ftlb). 



Refilling with ATF 



Before starting the engine, use 
a filler to pump most of the 
ATF (approx. 5 1) into the oil pan. 
With the selector lever at "P" 
start the engine and allow to 
idle. Observe the ATF level in the 
reservoir and top up with the rest of 
the ATF without delay. 





86 models onward 

Operate service brake and set the 
selector lever to each position 
for a few seconds. Recheck ATF 
level . 

Note 

The level of ATF in the trans- 
mission varies with the temperature 
of the "Hu'd. T he [ranks 'rax. and 
min.) on the resevoir are indexed 
for an ATF temperature of 80° C. 
However, at temperatures between 
20 and 30° C, the maximum ATF level 
is below the minimum mark {see fig.)- 
This fact is of importance, as the 
ATF is usually changed at these 
temperatures . 



Up to 85 models 
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Up to 85 model s 




86 models onward 

1 = max. at 80 C C ATF temperature 

2 = min. at 80 C C ATF temperature 

3 = max. at 20-30°C ATF temperature 
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FLUSHING ATF COOLER AND LINES 



Note: 3. Attach extra hose from ATF charger (see 

Workshop Equipment Group of Special 
If ATF smells burnt and there are metal Tool Catalog) on return line and flush 

particles, sludge or liner abrasion in oil pan, cooler as well as lines with the charger, 

it is not sufficient to only replace the valve 
body or transmission. The ATF cooler and 




2. Disconnect feed line on transmission case. 
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REMOVING AND INSTALLING GOVERNOR 



Removing 



1 . Loosen intermediate muffler shield and 
push aside as far as possible. 



4. Loosen nut for axial holder. 



2. Unlock plug for starter locking and backup 
light switch by turning up white plastic 
ring in direction of arrow. Pry off plug 
carefully with two screw-drivers applied on 
both sides. 




3. Press in cover and remove snap ring with 
cover. 





5. Turn axial holder counterclockwise with 
a screwdriver inserted in slot (correspond- 
ing with position "B" in sectional view). 




1 = Cover 

2 = Snap ring 

3 = Governor 

4 = Axial holder 

5 = Axial holder nut 

6 = Secondary pump 
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6. Pull out governor. 



Installing 

1 . Guide in governor. 

Note: 

Absolute cleanliness is necessary for installa- 
tion of governor. If necessary, cover area of 
governor installation with lint free cloths. 



2. Move centrifugal governor lightly in and 
out while turning axial holder clockwise 
until governor engages firmly (position "A" 
in section drawing}. 




3 4 5 



1 = Cover 

2 = Snap ring 

3 = Governor 

4 = Axial holder 

5 = Axial holder nut 

6 = Secondary pump 



3. Tighten axial bearing nut to 8 Nm/6 ftlb. 




Note: 

Axial holde r has been installed correctly 
when slot is horizontal (position "A" in 
section drawing). 



4. Press in cover and insert snap ring. 



5. Press out cover again until it rests on snap 
ring. 



6. Press on plug for starter locking and 
backup light switch. Lock by turning 
white plastic ring down. 




7. Bolt shield. 
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Checking Governor 



Move centrifugal weight "A" and at same time 
check movement of governor valve in 
openings (arrows). 



A 




A 



Note: 

It should be possible to move governor valve 
easily. If necessary, wash governor and dry 
thoroughly with compressed air. 
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REMOVING AND INSTALLING VACUUM MODULATOR 



Removing 



1 . Loosen intermediate muffler shield and 2. Adjust modulating pressure (see page 

push aside as far as possible. 38 - 108). 



2. Pull off vacuum hose on vacuum modulator. 



3. Remove socket head screws and remove 
with holder. 




4. Pull out vacuum modulator. 



Installing 



1. Mount vacuum modulator with holder and 
tighten socket head screws to 8 Nm/6 ftlb. 
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No. 


Description 




Special Tool 


Remarks 


1 


Guiding sleeve 




9319 




2 


Centering pins 




9321 





Primed in Germany - VIII, 1984 Removing and Installing Primary Pump 38-149 



Automatic Transmission/Gears, Valve Body 9 28 



REMOVING AND INSTALLING PRIMARY PUMP 
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No. 


Description 


Qty. 


Ji U Liz rl 

Removing 


Install ing 


1 


Thrust washer 


1 






2 
3 


Teflon ring 
Circl i p 


2 
1 




RpdI arp install with 
grease. 


4 


Spring plate 


1 




Insert right way round 


-J 


C nmnr p cci nn 

VrUIM|JT ^ _: 1 UN 

spring 








6 


Piston 


1 




insert rignx way round 


7 


Spa 1 i p n r i nn 
with lip 


1 

J. 




sealing np must tace 
toward cover 


8 


Seal i no ri na 
with lip 


1 






9 


Hex bolt 


1 




Tightening torque: 
20 Nm (15 ftlb) 


10 


Spring washer 


6 






11 


Pump casing 


1 




L 1 1 tr L. i\ Ucdf Illy is 1 tr c V t: 

for damage 


12 


Backer 


1 




Install right way round 


13 


Pump gear 
(driving} 


1 






[ 


Pump gear 
(driven gear) 


1 




Bevel faces toward 
bearing sleeve 


15 


Q-ring 


1 




Replace, coat with ATF 


16 


Seal int ring 


1 




Drive in with suitable 
pressure piece 


17 


Cover 


1 







* As of transmission No. 472 213, the pin on the cover (No. 17) has been 
extended. The thrust washer is no longer installed. 
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NOTES FOR REMOVING AND INSTALLING 



Removi ng 
Note: 

It is not necessary to disassemble 
the transmission to remove or 
install the primary pump. 

1. Remove transmission. 



2. Remove front converter casing and 
converter. 




3. Unscrew mounting bolts for front 
transmission cover. 



4. Screw two bolts in threaded holes 
and pull bolts to withdraw cover. 



6. Unscrew mounting bolts and remove 
pump; screw two bolts in threaded 
holes and carefully drive out 
primary pump with light taps of a 
nylon-headed hammer. 




5. Press spring plate down and 
remove circl ip. 



Instal 1 i ng 

1. Check bearing sleeve for grooves 
or signs of damage. If damage is 
discovered, the primary pump must 
be replaced. 




38 - 152 Removing and Installing 
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2. Lubricate both pump gears with ATF and 
install in pump body, whereby the large 
gear must be installed that the chamfer 
(arrow) faces bearing sleeve. 




3. Screw Special Tools 9321 in pump body. 
Place transfer plate in correct position and 
install pump in front cover. Bearing sleeve 
must not be damaged by the stator shaft 
during this step. Tighten mounting bolts to 
20 Nm/14 ftlb. 





5. Apply Special Tool 9319 on front cover 
and coat sliding surfaces with ATF. 

6. Coat seals on piston with ATF and install 
piston that journal (on piston} and bore 
in front cover are aligned. 

7. Press in piston carefully and without 
canting, driving in with a suitable pin 
applied on outer seaf (arrow) if necessary. 




4. Install seals on piston that sealing lips face 
down (direction of arrow). 
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8. Install return springs and diaphragm spring. 



9. Slide circlip over Special Tool 9319, hold 
circlip down and pull off special tool. 




1 0. Push down on diaphragm spring with 
circlip until circlip engages in its groove. 

1 1 . Install teflon rings with grease, making 
sure gap of rings (arrow) remain together. 
If necessary, take off rings again and 
shape them carefully to a smaller 
diameter. 
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DISASSEMBLING AND ASSEMBLING SECONDARY PUP/P 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


O-ring 


1 


Replace if 
necessary. 
Coat with ATF 




2 


Transfer plate 


1 






3 


Gear (driven) 


1 


Coat with ATF 




4 


Gear (driving) 


1 


Coat with ATF; 
drive dog must 
engage in groove 




5 


Circlip 


1 






6 


Cover 


1 






7 


Spring 


1 






8 


O-ring 


1 


Replace, coat 
with ATF 




9 


Piston 


1 






10 


Teflon ring 


1 


Replace, instal I 
in groove 
with grease 




11 


Teflon ring 


1 


Replace, install 
in groove 
with ATF 




12 


Body 


1 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 




Assembly stand 


9314 
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No. 


Dpsrrtnt i on 


Dtv 


Note When: 
Removing Installing 


^ o i is I 
OpcL.1 d 1 

Instructions 


1 


Clutch K 1 


1 




Install only after 
gear assembly is 
in case 




2 


Axial bearing 


1 








3 


Thrust washer 


1 








4 


Shim 


X 


Note thickness 
for reinstalla- 
tion 


Redetermine 
thickness if 
necessary 




5 


Snap ring 


1 


Remove with a 
suitable screw- 
driver 


Check for correct 
fit 




6 


Front gear set 


1 








7 


Axial bearing 


1 








8 


Drive shaft 


1 








9 


Axial bearing 


1 








10 


Lubricating ring 


2 




Replace, install 
with grease 




11 


Radial bearing 


1 








12 


Axial bearing 


1 








13 


Drive shaft 


1 








14 


Radial bearing 
(split) 


1 




Install with 
grease 




15 


Axial bearing 


1 








16 


Sun gear 


1 








17 


Inner plate carrier 
with one-way clutch 


1 








18 


Clutch K 2 


1 
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DISASSEMBLING AND ASSEMBLING GEAR ASSEMBLY 



Disassembling 



1. Clamp Special Tool 9314 in a vise on both 
surfaces with plate facing up and mount 
gear assembly with drive shaft facing up. 




2. Remove snap ring. 




3. Take off oarts separately. 

4. Remove snap ring and take inner plate 
carrier with one-way clutch out of 
connecting carrier 




Assembling 



Note: 

Coat all bearing surfaces and sliding surfaces 
with ATF when assembling. 



1 . Place one-way clutch with connecting 
carrier on Special Tool 9314. 
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2. Mount sun gear and install axial bearing. 





3. Install ou:put shaft. 



4. Install axial and radial bearings on output 
shaft. 




6. Instal I front gear set and secure with snap 
ring. Press snap ring into groove with a 
screwdriver. 




5. Install drive shaft and axial bearing. 7. Lift gear assembly off of Special Tool 9314 

and install again with drive shaft facing 
up. 
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8. Install split radial bearing on output shaft 
with a small amount of grease. 




9. Install clutch K 2. 




10. Take gear assembly off of Special Tool 
9314 and install axial bearing on drive 
shaft with a small amount of grease. 




38-162 Disassembling and Assembling Gear Assembly 
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TOOLS 




No. 


Description 




Special Tool 


Remarks 


1 


Lockpiate 




9322 


Sixteen (16) 


2 


Feeler blade gauge 






Standard too! 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Snap ring 


1 


Check for 
correct fit 




2 


Connecting carrier 


1 






3 


Shim 


x 


R pfiptprmlnp 

| 1 l_y VJ Li Hi 1 1 ■ 1 L 1 1 ^ 

thickness, 
if neressarv 




4 


Support 


1 


Position correctly 




5 


IIC vvo y L>IU L^l I 

inner race 




Tool 9322 




6 


Shim 


1 






7 


Roller cage 


1 






8 


Cyl. roller 


16 






q 


^r*\ r"1 n k"i 
opr IT JLj 


i fi 






10 


O-ring 


1 


Replace, install 

sffpr r'hpr'l^inn 

axial play 




11 


One-way clutch 
outer race 


1 


Check for wear 




12 


Thrust washer 


1 


Tabs engage 
in plate carrier 




13 


O-ring 


1 


Replace 




14 


Plate carrier 


1 
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DISASSEMBLING AND ASSEMBLING ONE-WAY CLUTCH 



Disassembling 

1 . Remove snap ring and lift inner plate carrier 1 . Place thrust washer and O-ring on inner 
K 2 with one-way clutch out of connecting plate carrier, 

carrier. 




2. Turn inner race of one-way clutch counter- 2. Install cylindrical rollers in roller cage, 
clockwise and pull out. 




inner race of one-way clutch shows strong 
scoring or notch ng. replace the entire one- 
way clutch. 

Coat bearing surfaces and sliding surfaces 
with ATF. 
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3. Place outer race of one-way clutch on inner 
plate carrier and install roller cage in 
correct position. 





6. Remove Special Tool 9322. 



7. Instal shim. 



4. Push cylindrical rollers against springs and 
apply Special Tool 9322 with bend facing 
out. 





Note: 



5. Install one-way clutch inner race while 
turning in direction of arrow. 



Install O-ring only after checking axial play 
of one-way clutch. 
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8, Install support that pin engages in bore 
(arrow) of one-way clutch outer race. 





Checking and Adjusting 
One-way Clutch Axial Play 



9. Place shims (if available) on outer race of 
one-way clutch and install connecting 
carrier on one-way clutch. 



1. Check play between one-way clutch and 
connecting carrier with a feeler gauge. 





10. Install snap ring and press into groove 
with a screwdriver. 



2. Adjust play to 0.05 
shims. 



0.2 mm with 



3. Install O-ring. 
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No. 


Description 


Special Tool 


Remarks 


1 


Assembly tool 


9315 




2 


Assembly sleeve 


9317 




3 


Assembly sleeve 


9318 




4 


Feeler blade gauge 




Standard tool 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 1 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Snap ring 


X 




Redetermine 
thickness, 
if necessary 




2 


Outer p ate 


1 




Check for burnt 
spots and bending 


4.5 or 5.0 mm 
thick '.optional 
to adjust play) 


3 


Inner plate 
(2.1 mm thick} 


5 




Check for burnt 
spots and wear. 
If less than 2 mm 
thick, replace, 
Place in ATF 
about 1 hour 
before installing 




A 


flii+Qr r*i 1 3 + 0 

UU Lfcfl p td Lc 


A 

H" 




Check for burnt 
spots and 
bending 


3.0 or 3.5 mm 
thick 

(optional to 
adjust piay) 




fl i 1 1~ Ci r" nlatD 
W U LCI kJ \ a LC 

(2.0 mm thick) 


1 

1 




Check for burnt 
spots and 
bending 




6 


Diaphragm spring 


1 




Position correctly 
that curved 
surface faces 
piston 




7 


Snap ring 


1 


Remove with 
Special Tool 9315 


Install with 
Special Tool 9315, 
checking for 
correct fit 




8 


Diaphragm spring 


1 








9 


Spring 


X 


Note quantity 
for reinstallation 
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No. 


Description 


Qty. 


nemoving 


Note When: 

mSTaiiing 


Special 

1 net ri iftinnf 

i nsTXucu on s 


10 


Piston 


1 




Install with 
ipec i a i i oo is 
9317 and 9318 




11 


Seal 


1 




Position correctly, 
coat with ATF 




12 


Seal 


1 




Position correctly, 
coat with AT F 




13 


Plate carrier 


1 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 1 



Disassembling 



1 . Apply Special Tool 931 5 on diaphragm 
spring and tighten until snap ring can be 
removed. 





2. Apply Special Tools 9318 and 9317 in 
outer plate carrier. 



3. Install piston carefully and press into 
outer plate carrier without canting. 



2. Remove diaphragm spring and springs, 



Note: 

The quantity of springs for clutch piston w I 
vary. If new springs are required, the same 
quantity of springs must be installed. 




Assembling 



1 . Install seals in piston that sealing lips face 
down (direction of arrow). 



Note: 

Coat sea s and sliding surfaces on Special 
Tools 9318 and 9317 with ATF. 
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4. I nstall springs in piston and place on 
diaphragm spring, whereby each spring 
must be centered by a guide pin. 



5. Apply and tighten Special Tool 9315. 



6. Install snap ring and release special tool. 
Check that snap ring fits properly. 

7. Install diaphragm spring with curved 
surface on piston as shown in figure. 




\ A 



1 = Diaphragm spring 



8. Assemble set of plates as shown in layout 
drawing and install in plate carrier. 



Note: 

New inner plates must be placed in ATF about 
1 hour before installing. 



Checking Play (0.7 to 1.2 mm) of Clutch: 

1. Push up snap ring around entire periphery 
with a suitable screwdriver. 




2. Check play "A" with a feeler gauge blade. 
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Note: 

Ptay "A" can be adjusted with a snap ring 
which is available in 3 thicknesses 
(2.0 / 2.5 / 3.0 mm}. However, if the 
specified play cannot be reached with snap 
rings, the center outer plates must also be 
used for adjusting. 
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No. 


Description 


Special Tool 


Remarks 


1 


Assembly tool 


9315 




2 


Assembly sleeve 


9317 




3 


Feeler blade gauge 




Standard tool 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 
i 


Oi :gU T 1 My 


i 




Redetermine 
thickness 
if necessary 




2 


Outer plate 


1 




Check for burnt 
spots and bending 


4.5 or 5.0 mm 
thick 

(optional to 
adjust play) 


o 
O 


inner plate 
(2.1 mm thick) 


b 




Check for burnt 
spots and wear. 

R pnlarp if 

thickness is less 
than 2 mm. 
Place in ATF 

^hnf it 1 hnt ir 

before installing. 




A 

H 


Outer plate 


A 




Check for burnt 
spots and 

bpnH t nn 


d.u or 6.0 mm 
thick 

(optional to 
adjust play) 


R 

o 


Outer piate 
(2 mm thick) 


I 




Check for burnt 
spots and 
bendina 




6 


Snap ring 


1 


Remove with 
Special Tool 9315 


r stall with 
Special Tool 9315. 
Check for correct 
fit 




7 


Diaphragm spring 


1 








8 


Spring 


X 


Note quantity 
for reinstallation 






9 


Piston 


1 




Install with 
Special Tool 
9317 
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No. 


Description 


Qty. 


Note When: 
ncniuviny inbianing 


Special 

1 nstructions 


10 


Seal 


1 


Position correctly, 










coat with ATF 




11 


Seal 


1 


Coat with ATF, 










must not turn 










on its own 




12 


Plate carrier 


1 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 2 



Disassembling 



1 . Apply Special Tool 931 5 on diaphragm 
spring and tighten until snap ring can be 
removed. 




2. Remove diaphragm spring and springs. 



Note: 

The quantity of springs for clutch piston will 
vary. If new springs are required, the 
quantity must not be changed. 




2. Instal 1 seal in piston that sealing lip faces 
down (direction of arrow}. 




Assembling 



3. Apply Special Tool 9317 on plate carrier. 



1. Install seal and make sure that seal does 
not turn on its own. 
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4. Install piston in plate carrier by turning 
slightly. Do not cant the piston. 




Note: 

Coat seals and sliding surfaces on special tool 
with ATF. 



5. Install springs in piston and mount 
diaphragm spring that each spring is 
centered by a guide pin. 




6. Apply and tighten Special Tool 931 5. 

7. Install snap ring. 

8. Assemble set of plates as shown in layout 
drawing and install in plate carrier. 

Note: 

Place new inner plates in ATF about 1 hour 
before installing. 

Checking Play (0.7 to 1 .2 mm) of Clutch: 

1 . Push up snap ring around entire periphery 
with a suitable screwdriver. 
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2. Check play "A" with a feeler gauge blade. 




Note: 

Play "A" can be adjusted with a snap ring 

which is available in 3 thicknesses 

(2.0 / 2.5 / 3.0 mm). However, if specified 

play cannot be reached with snap rings, the 

center outer plates must also be used for 

adjusting. 




A 
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1 

No. 


Description 


Special Tool 


Remarks 


1 


Holder 




9216 




2 


Centering pin 




9321 




3 


Puller 






Standard tool 


4 


Pressing in tool 






Made locally (45 x 5 x 40 mm 
steel pipe with welded cover 
and 11 mm dia. bore) 


5 


Depth gauge 






Standard loci 
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Note when 


Nn 

l\U- 


LJt7&M ILJUUI 1 




Removing 


Installing 


1 


Bolt 


4 




Torque: 49 Nm / 33 ftlb 


2 


Washer 


4 






3 


Holder 


1 






4 


Collar nut 


1 




Torque: 46 Nm / 33 ftlb 


5 


Nut 


1 




Torque: 46 Nm/ 33ftlb 


D 


Washer 


1 






7 


Bolt 


2 






8 


Washer 


2 






9 


Final drive 


1 






10 


O-Ring 


1 




Replace, coat with ATF, 










ui itjLjs. iur uunetA in 


11 


Shim S3 


X 


Note quantitiy and thick- 


Redetermine, if 








ness for reinstallation 


necessary 


12 


Flange nut* 


1 


Engage parking lock and 


Tighten to 380 Nm / 








unscrew 


275 ftlb and lock 


13 


Bolt 


6 




Torque: 33 Nm / 24 ftlb 


14 


Lock washer 


6 




Hollow side faces flange 



* As of MY '92 (Transmission type A 28.18) = 450 Nm (332 ftfb.) 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


15 


Bearing assembly 
with drive pinion 


1 


If necessary, 
pull out with 
suitable pc 1 ler 


If necessary, 
press in with 

1 r~i *"j f \ / i'i'i *j j — ^ t/^n 

locauy mdue iooi 




16 


Shim 


X 


Note quantity 
and thickness for 
reinstallation 


Redetermine, 
if necessary 




17 


O-ring 


1 




Replace, 
coat with ATF 




13 


O-ring 


1 




Replace, 
coat with ATF 




19 


Automatic 
transmission 


1 
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REMOVING AND INSTALLING FINAL DRIVE 



R e m o v i n g 

1. Remove transmission. 

2. Mount transmission on assembly stand with 
Special Tool 9216 and drain final drive oil. 




Installing 

1, Install quantity of shims noted during 
removal or shims of redetermined thickne; 
and bearing assembly on drive pinion. 




3. Engage parking iock and remove collar nut 
for drive pinion. 

4. Remove mounting bolts for bearing 
assembly and pull off bearing assembly 
(if necessary, use a suitable puller). 




Note; 

Use centering pins, Special Tool 9321, and a 
locally made pressing in tool to make 
installation easier. 




A = M 10 x 30 bolt with centering bore 



1 = Bolt from Special Tool 9148 

2 = Washer 
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2. Tighten flange nut for drive pinion to speci- 
fied torque and lock by upsetting the flange. 
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TOOLS 



1 




No. 


Description 


Special Tool 


Remarks 


1 


Pressure pad 




9147 




2 


Pin 






From P 254 



^ 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE 
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No, 


Description 


Qty. 


Note When: 

mci i \\j v l i sy 1 1 la Ld 1 1 1 1 ilj 


Special 

I net ri i p f i n n c 

II loir U UMS> 


1 
i 


DOIT 


1 o 


Torque: 

23 Nm/17 ftlb 




2 


Washer 


12 






"3 




1 
i 






4 


Cover 


1 






5 


Gasket 


1 


Replace 




6 


Plug 


1 


Torque: 

22 Nm/17 ftlb 




7 


Plug 

\witn magnet] 


1 


Torque: 

Nm/1 / ttlb 




8 


Shield 


1 






9 


Bolt 


2 


Torque: 

Ad h\ / O O Ij.il 

46 Nm/33 ftlb 




i n 

1 u 


joint Tiange 








1 1 


Bolt 


12 


Torque: 

9*3 Mm/17 f+lh 




12 


Washer 


12 






13 


Holder 


1 






14 


Bearing cap 


2 


Mark for Must be installed 
reinstallation same side 




15 


O-ring 


2 


Replace coat 
with final drive 
oil 





w 
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No. 


Description 


Qty. 


Note When: 
Removing nsTailing 


Special 
Instructions 


1 R 


lHJIITi 


Y 

A 


Note quantity 
and thickness 
on each side 
for reinstallation 


Redetermine, 
if necessary 




17 


Seal 


2 


Drive out with a 
suitable screw- 
driver 


Drive in with 
Special Tool 
9147 




18 


Tapered roller 
bearing outer race 


2 


Mark for 

rp incl"^l 3 1 1 n n 
Itll liLtp] id Ll Ul 1 


Install in same 

UCd i ! e iy OafJ . 

Heat bearing cap 
to 100 °C/212 C F 
and drive in with 
a suitable pressure 
pad 




19 


Differential 


1 




Adjust, 
if necessary 




20 


Vent 


1 








21 


Case 


1 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE 



Disassembling Assembling 



1 . Clamp final drive in a vise with a suitable 1 . Install shield, 

fixture. 
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No. 


Description 


Special Tool 


Remarks 


1 


Pressure pad 


P 263 




2 


Puller 




Standard tool 


3 


Pressure pad 


P264b 
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fferentiai/Transaxle System 39 




No. 


Description 


Qty, 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Tapered roller 
bearing inner race 


2 


Pull off with Drive on with 
a suitable puller Special Tool 
and Special P 264 b 

1 001 r ZOO 




2 


Circlip 


1 






3 


Magnet carrier plate 


1 






4 


Lockplate 


6 


Replace 




5 


Bolt 


12 


Threads must 
be dry and 
greaseless. 
Torque: 
150 Nm/ 
108 ftlb 




6 


R ina oear 


i 

1 


i dppeu n u i es 
for ring gear 
bolts must be 
dry and 
greaseless. 
Note pair 
number. Adjust 
if necessary 




"7 

/ 




1 






8 


Differential pin 


1 






9 


Spacer * 


1 






10 


Needie cage * 


2 






11 


Smati differential 

gear 


2 


Coat oval surface 
with MoS 2 paste. 
Replace only 
in pairs 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


12 


Large differential 
gear 


2 




Coat oval 
surface with 
MoS 2 paste. 
Replace only in 
pairs 




- 1 
. j 


\ nreaueu piece 










14 


Key 


1 








15 


Differential case 


1 





















- Modified needle-bearing mount as from Model '86. The spacer sleeve is no longer required 
thanks to the new needle-roller assembly. 
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 



Disassembling 



1. Pull off tapered roller bearing inner race 
with a suitable puller and Special Tool 
P 263. 




Assembling 



2. Coat oval surface of differential gears with 
MoS : paste. 

3. Install large differential gears with press- 
fit threaded plates through large opening 
in differential case and hold with joint 
flanges. 




1. install ring gear on case and tighten ring 
gear bolts to 150 Nm/108ftlb. Slide lock- 
plate into groove of bolts, squeeze together 
at front with a pliers (to unite lockplate 
with bolt) and bend down over a hexagon 
surface to lock. 
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4. Install small differential gears between large 6. Drive in diffe-enttal pins to correct 
differential gea^s and turn, until bores of position and lock with key. 

gears are aligned with bores in case. 
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No. 


Description 


Special Tool 


Remarks 


1 


Puller 






e. g. Kukko, size 2 


2 


Depth gauge 






Standard tool 
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Mo. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Rparinn flanne 


1 


rui 1 c|jJaL,t:[ MCI 1 Lj 

only available 
as complete part 
(positions 1 to 4) 




2 


Tapered roller 
bearing inner race 


1 


Heat to approx. 
1 20 °C/250 = F 
and install 




3 


Adjusting ring 


X 






4 


Tapered roller 
bearing inner race 


1 


Heat to approx. 
120°C/250 C F 
and install 




5 


Pinion 


1 


Press out with Note pair number, 
a piece of Adjust if 
suitable pipe necessary 




6 


O-ring 


1 


Replace, coat 
with ATF 
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DISASSEMBLING AND ASSEMBLING BEARING ASSEMBLY 

Disassembling Assembling 
1. Press out pinion with a piece of suitable 




Bearing flange is only available as a complete 
unit (with tapered roller bearings and 
adjusting rirg) for replacements. 



1 . Heat tapered roller bearing inner races to 
approx. 120 °C/250 C F and install. 



2. Press on assembled bearing with a piece of 
suitable pipe (approx. 5 :ons force). 



o o 




39 - 122 Disassembling and Assembling Bearing Assembly 



Printed in Germany 



92 8 



Differential/Tran 



39 



3. Lubricate both tapered roller bearings with 
final drive oil through oil feed bore after 
installation. 




4. If necessery, determine thickness of shims 
for bearing assembly. 



Determining Thickness of 
Shims for Bearing Assembly 



Note: 

The adjustment of bearing assembly is 
important for axial play of automatic 
transmission. 

Consequently the thickness of shims has to 
be determined again after repairing or 
replacing a bearing assembly. 



Use a depth gauge to measure distance from 
tapered roller bearing surface to bearing 
flange surface (for example: 34.55 mm). 

Since the design calls for a distance of only 
34 ± 0.05 mm, a shim 0.55 mm thick has to 
be used. 




Example: 

34.55 mm actual distance (measured) 
- 34.00 mm nominal distance (specified) 

0.55 mm thickness of shims 
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No. 


Description 


Special Tool 


Remarks 


1 


Master gauge 


VW 385/1 




2 


Centering plates 


VW 385/4 




3 


Master plunger 


VW 385/14 




4 


Dial gauge extension (30 mm) 


9323 




5 


Adjusting gauge 


VW 385/30 




6 


Dial gauge 




Standard, 3 mm range 


7 


Dial gauge 




Standard, 10 mm range 


8 


Feeler gauge 




Standard, 0.05 to 1.0 mm 


9 


Clamping sleeve 


9145 




10 


Adjusting fixture 


VW 521/4 




11 


Master lever 


VW 388 




12 


Dial gauge holder 


VW 387 




13 


Lever 




Made locally 
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Recommended Sequence for Adjustment 
of Pinion/Ring Gear 

If drive pinion and ring gear have to be adjusted, the following sequence of procedures 
would be most economical. 

1 . Determine total shim thickness "Sges" {S, plus S 2 ) for specified preload of tapered roller 
bearing/differential. 

2. Determine shim thickness "S 3 ". 

3. Divide total shim thickness "Sges" into S : and S 2 , so that specified backlash is between 
ring gear and drive pinion. 

Objective of adjustments must be to regain the maximum degree of quiet running, as had 
been determined by the special testing machine in manufacturing. 

Absolute cleanliness is essentia 'or all assembly jobs and testing procedures to guarantee 
perfect results. 



After working on the final drive it will be necessary to adjust the pinion and ring gear, 
if oa-ts had been -ep*acsd vvh'c have direct influence on said adjustment. The following 
chart will help in avoiding unnecessary adjustments! 



"~~ — ■ - — ....... Adjust: 

Part Replaced ~~~~~~~ ~~- 


Ring Gear 
[S, +S 2 ) 


Drive Pinion Deviation "r" 
<S 3 ) 


Transm, case (automatic) or 
rear transmission case 


X 


X 


Bearing assembly for pinion 


X 


X 


Final drive case 


X 


X 


Side transmission cover 


X 


X 


Pinion/ring gear 


X 


X 


Differential case 


X 




Tapered roller bearing for differential 


X 
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ADJUSTING DRIVE PINION AND RING GEAR 



General Information 



Accurate adjustments of the pinion and ring gear are immensely important for the service 
life and smooth running of the final drive. This is why pinions and ring gears are paired 
during manufacture and checked in special machines for tooth pattern and quietness in 
both directions of rotation. The position of smoothest running is determined by moving 
the pinion in an axial direction, whereby the ring gear is lifted out of the no-play meshing 
position far enough so that the backlash will be kept with specified tolerances. Deviation "r" 
from the adjusting distance called for by design (design distance "R Q ") is measured and 
recorded on face of drive pinion. Ring gears and pinions are designed so that deviation "r" 
is always added to "R", i, e, is preceded by a + sign. 




R 0 = Design distance 74.70 mm 

r = Deviation from R in 1/100 mm 

1 = Deviation r 

2 = Pair number 

3 = Backlash 
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Changes on Drive Pinion/Ring Gear 

Since about January of 1984 manufacturing uses optionally drive pinions/ring gears, on 
which a DM value (e. g. DM 75) is recorded instead of deviation "r" (N). 
Since this DM value is equal to adjusting distance E {R 0 + r), the adjusting distance does not 
have to be figured out for these drive pinions/ring gears. 



R 0 = Design distance 74.70 mm 

E = Adjusting distance 

r = Deviation 

1 = Adjusting distance (R 0 + r) 

2 = Pair number 

3 = Backlash 
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Changes on Drive Pinions/Ring Gears 



In the near future there will be drive pinions/ring gears with the following adjusting 
information. 



I 2 




R 0 = Design distance 74.70 mm 

E = Adjusting distance 

r = Deviation 

1 = Adjusting distance (R 0 + r), e, g, 75,05 mm 

2 = Pair number (three digits: 001 ., . 999) 

3 = Backlash 

w Note: 

The missing 5 mm thick gauge plate VW 385/17 must also be considered for adjustments 
with these drive pinions/ring gears. 

Example: 

Recorded on ring gear — adjusting distance E = 75.05 

Adjusting distance E 75.05 mm 

Missing gauge plate + 5.00 mm 

Adjustment of adjusting gauge 80.05 mm 
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ADJUSTING PINION 



Pinion/Ring Gear Marked "N" 

On these drive pinion/ring gear sets adjusting 
distance "£" is calculated from known design 
distance "Ft 0 " = 74.70 mm + deviation "r", 
which is located on face of drive pinion. 



2 




1 = Deviation "r" in 1/100 mm 

2 = Pair number 



Pinion / Ring Gear Marked 
"DM" 

On these drive pinion/ring gear sets "DM" 
is adjusting distance "E" 




1 = Adjusting distance (75.00 mm in 

example) 

2 = Pair number 



Note: 

The design of the drive pinion will not allow 
use of the 5 mm thick Special Tool 385/17, 
normally applied for adjustments. 

Since Special Tool VW 385/30 includes this 
5 mm distance, it is important to add 5 mm 
to adjusting distance "E". 



Example: 

N 1 3 is the deviation "r" on face of pinion. 



R 0 = design distance 
r = deviation 

E = adjusting distance 
Missing special tool 

Adjustment of master 
gauge 



74.70 mm 
+ 0,18 mm 

74.88 mm 
+ 5.00 mm 

79.88 mm 



Note: 

The design of the drive pinion will not allow 
use of the 5 mm thick Special Tool 385/17, 
normally apolied for adjustments. 

Since Special Tool VW 385/30 includes this 
5 mm distance, it is important to add 5 mm 
to adjusting distance "E". 



Example: 

DM 75 is adjusting distance on face of 
pinion. 



DM - adjusting distance 
Missing special tool 

Adjustment of master 
gauge 



75.00 mm 
+ 5.00 mm 

80.00 mm 
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1 . Install bearing assembly with shims and 
tighten collared nut to 380 Nm/275 ftlb. 



8. Install second side bearing cover without 
O-ring and secure with two bolts. 



2. Install final drive case {without shims) 
and tighten all bolts or nuts to 46 Mm/ 
33 ftlb. 



9. Pull out centering plate of master gauge 
with the spindle that master gauge can 
still just be turned by hand. 



3. Install one side bearing cover without 
O-ring and secure with two bolts. 



4. Adjust setring of Special Tool VW 385/1 
to distance "a". 





a = 39 mm 



10. Set Special Tool VW 385/30 to adjusting 
distance "E" + 5 mm (for missing Special 
Tool VW 385/17). 



5. Slide Special Tools VW 385/4 on to 385/1. 
Install Special Tool VW 385/14 with dial 
gauge extension 9323. 



Example: 



R 0 = 

r = 
E = 



74.70 mm 
+ 0.18 mm 

74.88 mm 
+ 5.00 mm 

79.88 mm adjustment of 
master gauge 



6. Turn pinion that surface o^ collared 
nut is vertical. 



7. Insert master gauge into case. 
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Example: 

DM = E 75.00 mm 

+ 5.00 mm 

80.00 mm adjustment of 
master gauge 



11.1 nstall master gauge and set (3 mm 
range) dial gauge at zero with 1 mm 
preload. 



Note: 

The measured value will always deviate from 
the set distance in clockwise direction 
(small needle of dial gauge will be between 
1 and 2), i. e. when adjusting the dial gauge 
with 1 mm preload the value deviating from 
1 is added as shim thickness S 3 . 



13. Install the determined shim thickness 
S 3 between transmission case and final 
drive case. 




14. Recheck distance after installation of 
shims with determined thickness. 
A deviation of ± 0.03 mm is permissible. 



12. Turn master gauge carefully until dial 
gauge extension is vertical to face of drive 
pinion head. At this moment dial gauge 
needle will reach its point of reverse 
direction, at which dial gauge must be 
read. 
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ADJUSTING RING GEAR (Sges) 



1 . Clamp final drive case in a vise, using a 5. Check gap between transmission case 

suitable fixture. and side transmission cover with a feeler 

gauge. 




A = L-iron bar 



2. Install differential with ring gear in 
case. 



3. Install side transmission cover (ring gear 
end) without shims and tighten all 
hexagon head bolts to 23 Nm/17 ftlb. 

4. Guide in second side transmission cover 
without shims carefully. 




6, Calculate shim thickness Sges. 

Sges. = gap — 0.30 mm (bearing preload) 

Example: 

Gap 1.25 mm 

Bearing preload — 0.30 mm 

Sges. 0.95 mm 
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ADJUSTING BACKLASH 



1 , Place shims determined for pinion adjust- 
ment between transmission case and final 
drive case. Install final drive case and 
Tighten all mounting bolts to specified 
torque of 46 Nm/33 ftlb. 



6. Engage parking lock. 

7. Turn ring gear carefully by hand against 
stop and set dial gauge to zero. 



2. Install differential in case. 



3. Install side transmission cover, using total 
shim thickness "Sges" as determined on 
ring gear end and tighten all hexagon 
bolts to 23 Nm/17 ftlb. 



4. Turn differential in both directions several 
times, to settle tapered roller bearings. 



5. Install measuring tools. Set Special Tool 
VW 388 to distance "a" = 80 mm. 



8. Hold drive pinion with locally made hook 
and turn back ring gear carefully. Read 
and note amount of backlash. 





Hook made locally from flat iron 30 x 5 mm 
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DETERMINATION OF SHIMS S, AND S 2 



Measured backlash must be brought to value 
specified by manufacturer of pinion/ring 
gear by splitting total shim thickness Sges. 



Determining Shim 
Thickness S 2 
(Opposite Ring Gear) 



Backlash required is stamped on ring gear. 
Adjusted backlash value could be less by 
0.05 mm, but must never be greater than the 
stamped value. 



Determining Shim 
Thickness S, 
(Ring Gear End) 



S2 S ges — S j 



Example: 



Sges 
S, 



0.95 mm 
- 0.27 mm 

0.68 mm 



Note 



S, = Sges (total shim thickness) 
- measured backlash 
+ backlash inscribed on ring gear 



On the basis of experience with these 
pinions/ring gears the shims S 2 (opposite 
ring gear) can be selected approx. 1 0 to 1 5 % 
thinner in favor of shims Sj (ring gear end). 



Example: 
Sges 

- measured backlash 



+ inscribed backlash 
(by way of example) 

S, 



0.95 mm 
0.88 mm 
0.07 mm 
0.20 mm 

0.27 mm 



1 . Remove side transmission cover and split 
total shim thickness Sges, that it gives 
the determined shim thicknesses S, and 
S 2 . 



Note: 

When tightening nuts for side transmission 

covers, always remember that there is a 

certain amount of backlash. 

Never let the drive pinion and ring gear 

clamp. 
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2. Measure backlash and, if necessary, change 
shims S! and S 2 again until specified play 
is reached. 



3. Check backlash at four places on periphery, 
turning ring gear by 90° each time. 
Measurements must not deviate from each 
other by more than 0.05 mm. 
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DISASSEMBLING AND ASSEMBLING CENTRAL TUBE 
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Note when: 


NO. 


uesignauon 


my. 


Removing 


Replacing 


1 


Pan-head screw 


1 




Tighten only after driver 










plate id) has been titted 










to flywheel. Tightening 










torque: 80 Nm 


2 


Circlip* 


1 






3 


Sleeve* 


1 






4 


Shim* 


X 






5 


Driver piate 


1 






6 


Pan-head 


1 




Torque: 20 Nm 


7 


Spring washer 


1 






8 


Hex bo it 


4 




Torque: 45 Nm 


9 


Spring washer 


4 






10 


Clutch housing 


1 






1 1 


Cover 


1 






12 


Sleeve 


2 






13 


Sleeve 


2 






14 


Central pipe 


1 




prufen ggf . erneuern 



* Parts are deleted as of MY '85. Adjustment of the driver plate {including pre-198o models) is no 
longer required. 
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Checking Central Tube 



Note: 3. Small corrections can be made by 

tapping face of central shaft with piastic 
Replace entire central tube with shaft and hammer, 
bearings, if bearings and/or shaft are damaged. 

There are no replacement parts available. 



1 . Check easy movement of central shaft 
bearings by turning shaft by hand. Shaft 
mus: turn easily and without restriction at 
any point. 

2. Position of central shaft and rear flange 
shaft is important to guarantee proper 
function. 

Distance between central shaft and rear 
-lange must be A = 2 ± 0.5 mm. 
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Adjusting Drive Plate 



To avoid axial pressure on crankshaft and crankshaft thrust bearings, the connections 
between flywheel and drive plate (distance X) must be checked and adjusted after replace- 
ment of engine, flywheel or central tube. This adjustment is not necessary after replacement 
of transmission or transmission parts. 




1 - Circiip 

2 — Bushing 

3 — Holding flange 

4 — Drive plate 

5 — Central shaft 

6 — Engine flywheel 

7 - Preload 0.3 + 0.2 mm 

A - Distance A, engine flange/flywheel mating surface 
X — Shim thickness (must be determined again} 
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Determining Distance "X" 



1. Crankshaft must contact thrust bearing 
toward the rear. Use a lever to press 
flywheel in direction of transmission, until 
axial play of crankshaft is eliminated. 




2. Determine distance "A", by using 9211 
and measuring distance from engine 
flange to flywheel mating surface. 



Example: 

Measured value 52.5 mm 

Gauge thickness — 40.0 mm 

Distance "A" 12.5 mm 



3. Mount transmission on central tube to 
specified torque. Screw in clamping 
sleeve mounting bolt by hand (do not 
tighten). 



4. Push drive flange with bushing, but without 
shims, on to central shaft and install 
circlip. 



5. Use a suitable lever and push central shaft 
on drive flange far enough forward, that 
central shaft rests on rear clamping screw 
in shaft groove. 



6. Tighten rear mounting bolt for clamping 
sleeve to 75 ... 85 Nm/54 ... 61 ftlb. 




Note: 

Mark thickness of gauge when measuring. 



7. Push drive flange forward against stop 
on circlip and tighten bolt. 

8. Determine distance "B". Use 9211 and 
measure distance from clutch housing to 
drive plate bearing surface (as far in as 
possible}. 




39-142 Adjusting Drive Plate 
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Note: 

Mark thickness of gauge used fo r measuring. 
Example: 

Measured value 45.4 mm 

Gauge thickness - 40,0 mm 



Distance B 5.4 mm 

Determine distance " X " 
X = A — B + 0.3 mm preload 



A - 12.5 mm 

B = — 5.4 mm 



7.1 mm 

Preload + 0.3 mm 



X = 7.4 mm 



Install shim having thickness X 
(in example 7.4 mm), 

>w Shims are available in thicknesses of 0.2 mm, 

0.5 mm and 1 .0 mm. 

Tighten mounting bolt for front drive flange 
only after central tube has been installed. 
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PSD diagnosis / Troubleshooting 



PSD = Electronically controlled Porsche limited-slip differential 
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Contents 



Test point Title Page 

PSD layout D39-202a 

Component layout D39-202D 

PSD - fault display / troubleshooting procedure D39-202c 

1 Bleeding condition of lock control D39-202d 

(Re-bleeding lock operating hydraulics / point 2 on P. D39-202d) 

2 Measuring plate wear of controlled iimited-slip differential D39-202e 

3 Checking locking torque (friction coefficient) of transverse lock D39-203 

4 Checking pilot pressure valve in the lock hydraulics (lock operation) D39-215 

5 Lateral acceleration sensor (mounting/testing) D39-21 9 

6 PSD - Diagnosis with system tester 9288 D39-223 

7 Checking lock hydraulics D39-247 

Pressure test on lock hydraulics D39-251 

Replacing the pressure warning switch D39-257 

Replacing the pressure reservoir , D39-259 
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PSD layout 




1 - ABS /PSD control unit 5 - Lock solenoid valve* 

2 - Lateral acceleration sensor 6 - Pressure reservoir* 

3 - Slave cylinder, transverse lock 7 - Supply tank* 

3a- Pilot pressure valve in lock hydraulics 8 - Wheel speed sensor 

4 - Pressure pump with pressure warning switch* 



* The lock hydraulics (No. 4 to No. 7) is located on a joint bracket in the left-hand 
wheel well. Brake fluid is used as the operating medium. 
Further information on P. D39-247. 
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Component layout 

ABS / PSD control unit 

The control unit is located in the driver's foot- 
well - near the A-pillar - above the front cover 
opening handle. 




8537 



Lateral acceleration sensor 

The sensor is mounted on a we!ded-on 
bracket below the left-hand seat. 




2038 - 39 



Lock hydraulics 

The lock hydraulics is accessible in the left- 
hand rear wheel housing after removal of the 
wheel housing cover. 




392 - C39 



Voltage supply, Jock hydraulics 

Voltage supply for the lock hydraulics (energy 
production) is via a fuse and a relay. The re- 
lay and fuse are located in the spare-wheel 
well. 




239&1 - D39 
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PSD - Fault display / Troubleshooting 
Fault display 

if the ABS/PSD control unit detects a fault in 
the electronically controlled limited-slip dif- 
ferential (PSD), the PSD is switched off for 
safety reasons and the following fault display 
appears in the display fields of the information 
system: 



PSD OFF 



procedure 

Troubleshooting procedure 

Read out the DTC memory with system tester 
9288 and remedy the fault if necessary. 
This is described on Page D39-223 ff. 

If only the PSD is switched off {ABS OK) and 
no fault is stored in the ABS/PSD DTC me- 
mory, the fault lies in the lock hydraulics (ener- 
gy production). 



The PSD is always switched off when the 
ABS (antilock braking system) is switched off. 



Note 

The PSD indicator lamp (green lamp) in the 
instrument cluster lights up white the lock is 
active. 
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Bleeding hydraulics of Porsche controlled limited-slip differential (PSD) 
Preparatory work: 

• Remove rear left inner fender. 

• Connect bleeding device to PSD hydraulic reservoir. 

• Disconnect vent line (if present). 

• Build up bleed pressure (approx. 1.5 - 2.0 bar). 



1. Bleeding the pressure reservoir. 

To charge the pressure reservoir, the ignition must be switched on. 

When the pressure reservoir has been charged, the pump cuts out; reservoir pressure is then ap- 
prox. 180 bar. 

• Connect the bleed cylinder. 

• Switch off the ign ition. 

• Carefully open the bleed valve and allow the pressure level to drop gradually. 

While this is being done, the ignition must remain switched off to ensure that the pressure is 
completely reduced and the air is expelled from the reservoir. 

• Repeat this procedure several times, making sure that the ignition is switched on/off at the ap- 
propriate stages in the procedure. 



2. Bleeding the valve block and the locking line to the lock slave cylinder 

• Connect the 9288 system tester. 

• Switch the ignition "ON". 

• Connect the bleed cylinder to the bleed screw on the slave cylinder. 

• Open the bleed screw on the slave cylinder. 

• Select "Start PSD Bleeding" and actuate repeatedly until no further air emerges. 

• The bleeding device must remain switched on, because the reservoir volume is used up rapidly. 

• After this, close the bleed screw on the slave cylinder. 

• Select "Stop Bleeding" and "Start Pressure Reduction" on the system tester. 

• Switch off the bleeding device and disconnect it. 

• Screw on the reservoir cover. 

• Open the vent line at the reservoir again (if present). 
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Check level in the reservoir. The fluid must be approx. 1 cm above the step in the reservoir body 
or between the markings (with the pressure reservoir charged). 



Measuring the plate wear on the control led-slip differential 

Note 

The wear dimension can be determined oniy 
by means of the measuring cylinder - special 
tool 9514. 

1 . Remove slave cylinder. 
Note 

In order to avoid venting of the lock system, 
the pressure line at the slave cylinder must 
not be disconnected when the transmission is 
installed. In this case, unflange the slave cylin- 
der with pressure line from the housing. 




357-3J 



2. Back off the adjusting screw of the measu- 
ring cylinder as far as possible (this faci- 
litates assembly of the cylinder). 



3. Mount the measuring cylinder on the trans- 
mission and tighten the knurled nut. 

Note 

If the transmission is installed, it is recommen- 
ded to use two studs M8 x 45 with continuous 
thread to secure the measuring cylinder. 



LS = Measuring range for longitudinal lock 
911 Carrera 4 

QS = Measuring range for transverse lock 
928 S 4, 

928 GT, 928 GTS and 911 Carrera 4 

1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 



4. Screw in the adjusting screw on the measu- 
ring cylinder until there is no longer any 
axial play at the spacer tappet. Read off the 
wear dimension in this position. 

New dimension = 34.5 mm 

Wear dimension = 45.0 mm 



Note 

When the wear dimension has been reached, 
the plates of the lock must be replaced. Do 
not correct the wear dimension at the thrust 
bearing under any circumstances. 
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No. 


Designation 


Special tool 


Order number 


Explanation 


1 


Pressure gauge 


9509 


000.721.950.90 




2 


High-pressure measuring tine 


9509/1 


000.721.950.91 




3 


Ring flange 




999.215.027.02 




4 


Banjo bolt 




930.110.547.00 


shorten threads by 
approx. 4 mm 


5 


Seal 




N 013 811 2 


2 pc, 


6 


Union 


9509/3 


000.721.950.93 




7 


Torque adapter plate 


9510/1 


000.721.951.01 




8 


Support block 


9509/4 


000.721.950.94 


1 pc. 


9 


Self-disengaging 
torque wrench (click wrench) 
covering a range of 5 Nm 
(4 ftlb) to 500 Nm (369 ftlb) 






commercially availa- 
ble (refer to shop ma- 
nual). Depending on 
the type of torque 
wrench used, corre- 
sponding reduction 
pieces or adapters 
are required for con- 
nection to the adapt- 
er plate 
(No. 7). 


10 


System Tester 9288 
with 

connecting hose 
and 

corresponding 

program module 

(acc. to language used) 


9288 

9288/1 

928DV 

928GV 

928FV 

928IV 

928EV 

928SV 

928JV 


000.721.928.80 

000.721.928.81 

000.721. 928.DV.008 
000.721 .928.GV.008 
000.721 .928.FV.008 
000.721 .928.IV.008 
000.721. 928. EV. 008 
000.721. 928.SV.008 
000.721. 928.JV.008 


German 

English 

French 

Italian 

Spanish 

Swedish 

Japanese 
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Checking locking torque (friction coefficient) of transverse lock 
Important notes 

Check with cold transmission. Parking brake released, no gear engaged. 

When checking the locking torque, it is not the rotating torque (starting torque) but rather the 
breakaway torque that is measured. For this reason, self -disengaging torque wrenches must be used. 



Checking 

Procedure 



Execution . Notes 



Carry out general preparations 
according to right-hand column 



- Remove rear wheels 

- Fit torque adapter plate (Special Tool 9510/1) with 
original wheel bolts to left-hand rear wheel hub. 

- Remove rear left-hand inner wheel arch panel 

- Prepare self-disengaging torque wrenches {click 
wrenches) covering a range of approx. 5 Nm (4 fllb) 
to 500 Nm (369 ftlb). To fit them to the torque 
adapter plate, suitable reduction pieces or adapters 
are required. 
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Procedure 



2. Prepare vehicle for transverse 
lock measurement. 

Proceed as follows: 

- Remove rear left-hand brake caliper 
(do not open hydraulic brake system) 
and place support block - Special 
Tool 9509/4 - into the brake caliper, 
replacing the brake disc. 

- Connect pressure gauge to 
transverse lock cylinder. 

- Connect System Tester 9288 to diag- 
nosis socket. 

- Bleed pressure gauge. To keep the 
reservoir level from dropping too far 
(low volume), connect a bleeder unit 
to the reservoir. Bleeding pressure 
approx. 1.5 to 2.0 bar. The venting 
line remains damped. 



Execution / Nots 



- Remove rear left-hand brake caliper. 

Place the support block (arrow) into the brake 
caliper, replacing the brake disc. Place brake 
caliper on rear axle trailing arm or suspend in 
a suitable place. 




9S»039 
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Procedure 



Execution / Notes 



- Connect ring flange (No, 3) to measuring line 
(No. 2). Proceed by fitting this assembly, complete 
with banjo bolt, seals and fitting (Nos. 4, 5 and 6), 
to the transverse lock slave cylinder, replacing 
the bleeder valve. 

Important note 

Tighten Nos. 4 and 6 carefully and use a second 
wrench to lock when tightening, making sure the 
parts do not bind. If this is not observed, the fining 
(No. 6) may shear off. Pilot pressure is normally 
present at the bleeding valve (No. 6). Open valve 
slowly before removing it (to allow the pressure level 
to be dumped slowly). 
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Procedure 



Execution / Notes 



- Connect high-pressure measuring line (No. 2) to 
pressure gauge (cf. arrow) and suspend pressure 
gauge (No. 1) in rear left-hand wheel housing area 
so that it may be read off easily. 
Bleed pressure gauge by connecting the bleeding 
device to the PSD reservoir. Clamp venting line. 
Build up bleeding pressure {approx. 1.5 to 2.0 bar). 
Connect System Tester 9288 along with adapter 
line 9288/1 to diagnosis socket (located next to the 
passenger's seat under the booster cover). 
Clock lock solenoid valve complete with System 
Tester 9288 in "Drive links / Bleed position" menu 
and allow brake fluid to escape at the bleeder valve 
(No. 1 a) until it is free from air bubbles. (Use collec- 
tor bottle). 

Close bleeder valve and press stop button. Select 
pressure reduction position. 
Switch off bleeding device. 




99--D39 
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Procedure 



Execution / Notes 



3. Pert, transverse lock measurement 
(locking torque to pressure ratio) 

Testing cond. / important information 

- Transmission cold / parking brake 
released, no gear (driving position) 
selected 

- Before starting measurements, 
close lock once for a short time 
(activate full pressure) 

- To measure the locking torque, 
rotate only in forward direction! 
Always measure across adapter 
plate at left-hand rear hub 

- Lock right-hand rear wheel fully 
using the service brake 

- Measure breakaway torque / locking 
torque at the specified test pressures 
using the torque wrench. Do not jerk 
when rotating. Advance carefully 
from bottom (low value) to top 
until the breakaway torque / lock- 
ing torque is reached. 

- Establish test pressures using 
System Tester 9288, clocking the 
transverse lock solenoid valve. 
(Drive links / Check transv, lock menu) 



Test pressures / measuring process 

Measurem. 1 = press, between 0...5 bar 
Measurem. 2 =" ° 10. ..20 bar 

Measurem. 3 =" " 20. ..40 bar 

Measurem. 4 = breakaway torque 

500 Nm (369 ftlb) mini- 
mum, with pressure held 
at 60 bar or above 
Measurem. 5 = check pilot pressure 

transverse lock. Specified 
value approx. 3.0. ..4.5 bar 



Observe testing conditions indicated in opposite 
column 

Switch on System Tester. Select "Check transv. 
lock- 
Fully close transverse lock by applying approx. 
20 pulses (gauge pressure ~ 140. ..180 bar). 
Pressing operating button at tester once = 1 pulse 

Switch to pressure release position and start with 
measurement no. 1 

Measurement 1 - gauge pressure 0...5 bar 

Set torque wrench to approx. 5 Nm and use 
adapter plate to connect to left-hand rear wheel 
hub (No. 7). Observe clicking direction of torque 
wrench. 

While performing measurements, actuate service 
brake to ensure that the right-hand rear wheel is 
fully locked. Turn torque wrench carefully (i.e. 
avoiding jerks) in forward direction. 
If the wheel hub does not yet rotate when the 
torque wrench clicks the actual locking torque has 
not yet been reached. 

Adjust torque wrench to higher value and repeat 
operation. 

The actual locking torque (actual value) is achieved 
when the wheel hub turns and the moment when 
the torque wrench starts to click is just about 
reached. 

If the wheel hub turns but the wrench does not yet 
click, the torque set at the wrench is too high 
(actual locking torque is lower). 
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Procedure 


Execution / Notes 


Refer to page D39-213 for a listing of 
the actual values (admissible locking 
values) vs. the corresponding 
pressures. 

Possible causes for deviation from 
specification 

- Test requirements not met. 
Example: RH rear wheel not fully 
locked, pressure gauge and lock 
hydraulics net cocerly bled. 

- Faulty discs 

- Hydraulic pressure does not become 
effective to the degree indicated at 
the discs, e.g. due to faulty setting of 
the mating bearing screw of the en- 
gaging lever (engaging lever rides). 


When measuring the breakaway torque, measure at 
several locations (angular positions) within one wheel 
revolution. 

After the actual locking torque has been reached, 
immediately read off the pressure at the pressure 
gauge. Record both actual values 
(torque + pressure). 

- Measurement 2 = Gauge pressure 10.. .20 bar 

Use the System Tester to build up test pressure, 
applying a corresponding number of pulses. 
Set torque wrench to bottommost value (depending 
on pressure) according to boundary value window 
(p. D39-213). 

Repeat process as described for measurem. no. 1 . 

- Measurement 3 - Gauge pressure 20.. .40 bar. 

Repeat process as described for measurements 
1 and 2, respectively. 

- Compare actual values obtained in measurements 
1/2/3 with values specified on p. D39-213. 
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Procedure 



Execution / Notes 



Example: 

Measurement 2 = Gauge pressure 10.. .20 bar 

Actual values: Gauge pressure = 13 bar, 
locking torque measured - 240 Nm (177 ftlb) 

Specified valus according to table at 13 bar: 
120. ..300 Nm (88. ..221 ftlb) 

Measurement 2 o.k. since results are within the 
tolerance band (boundary value window) 



- Measurement 4 = Minimum locking torque of 
500 Nm (369 ftlb) must be 
ensured. Equivalent pressure 
60 bar or higher 



- Measurement 5 - pilot pressure valve 

Proceed to pressure release position and read off 
pressure at gauge. Specified value: approx. 
3.0. ..4.5 bar. If measurements are out of limits, 
repeat process, starting from low pressure - max. 
20 bar. In this case, release pressure by switching 
off ignition. 
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Procedure 



Execution / Notes 



With the System Tester switched off 

(to ensure that only pilot pressure is 

present at the measuring line), 

remove pressure gauge complete 

with connecting lines. 

install bleeder valve and bleed 

transverse lock. 

Correct reservoir fluid level. 



5. Check lock hydraulics for leaks. 
Disconnect System Tester, 
Install rear brake caliper. 



Open measuring line and transverse lock cylinder 
carefully (observing pilot pressure). Remove 
measuring line and fit bleeder vaive. 

Bleed transverse lock using System Tester 9288, 
with bleeding device connected to reservoir and 
switched on (vent line clamped off). 
Follow by correcting reservoir level (to a level 
between MIN and MAX mark) with accumulator 
fully charged. 

Screw on reservoir lid, open vent line at reservoir 
again. 




992-D39 



- Check hydraulic lines for outside leaks, controlling 
full system pressure at lock cylinder using System 
Tester 9288. 

- Then disconnect System Tester. 

- Tighten brake caliper mounting bolts to 
85 Nm (63 ftlb). 



6, Fit rear left-hand wheel housing 
inner panel. Fit rear wheels. 
Take vehicle for a short test drive 
(to check lock and brake operation). 
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Locking torque-to-pressure limits 



3< 
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Checking pilot pressure valve of lock hydraulics (lock operation) 

General 

Normally the pilot pressure valve is checked within the scope of measuring the friction coefficient of 
the transverse lock (test item 3). 

A pilot pressure valve (arrow) is located ahead of the transverse lock slave cylinder on the left-hand 
transmission side. 

If pilot pressure is too high, squeal noises may result. Due to wear and vehicle dynamics constraints, 
zero pilot pressure is also to be avoided. When replacing components, do not confuse with the 
PDAS pilot pressure valves designated for the 911 Carrera 4. 
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Specifications / identification of the pilot pressure valves 



Type 


Specification 


Identification 


91 1 Carrera 4 


approx. 2.0 to 3.5 bar 


2 - 3 stamped on valve 


928 with PSD 


approx. 3.0 to 4.5 bar 


3 - 4 stamped on valve 
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Checking pilot pressure valves 
Procedure 



Execution / Notes 



1. Prepare vehicle for pilot pressure 
vaive check. 

Operations: 

- Connect pressure gauge to lock 
slave cylinder. 



- Connect System Tester 9288 to 
diagnosis socket. 

- Bleed pressure gauge. 



Connect ring flange (No. 3) to measuring line 
(No. 2). Proceed by fitting this assembly complete 
with banjo bolt, seals and fitting (Nos. 4, 5 and 6). 
to the lock cylinder, replacing the bleeding valve. 
Connect high-pressure measuring line (No. 2) to 
pressure gauge. 

Important note 

Tigthen Nos. 4 and 6 carefully and lock when 
tightening, making sure the parts do not bind. 
If this is not observed, the fitting (No. 6) may 
shear off. 
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Procedure 



Execution / Notes 



2. Check pilot pressure valve opera- 
tion as described below: 

Use System Tester 9288 to activate 
transverse lock solenoid (Drive links / 
Check transv. lock menu) with 1 - 2 
pulses. 

Then switch to pressure reduction 

position and read off gauge pressure 

after a short interval (to allow for 

gauge damping). 

For specifications, refer to 

p. D39-215. 

3. Follow check by bleeding the 
transverse lock and correcting the 
reservoir level. 



- Connect System Tester 92S8 along with adapter 
line 9288/1 to diagnosis socket (located next to the 
passenger's seat under the booster cover). 
Bleed pressure gauge by clocking lock solenoid 
valve complete with System Tester in "Drive links / 
Bleed position" menu and allow brake fluid to es- 
cape from the pressure gauge at the bleeder valve 
until it is free from air bubbles. (Use collector bottle) 
For this purpose, leave bleeding device connected 
to reservoir and leave bleeding line clamped. Bleed 
ing pressure approx. 1 .5 - 2.0 bar. 
Close bleeding valve and press stop buttom. Select 
pressure reduction position. 
Switch off bleeding device. 



Important note 

If pilot pressure is too high (before replacing a valve), 
build up a lower pressure and reduce pressure by 
switching off tie ignition, thus deviating from the 
previous testing procedure. 
Pilot pressure may drop by max. 0.2 bar within 
5 minutes. 



After disconnecting the pressure gauge, use the 
System Tester (Drive links - Select bleeding 
menu) and allow brake fluid to escape at bleeder 
valve of the transverse lock slave cylinder until fluid 
is free from air bubbles. 

Correct reservoir level with accumulator fully 
charged (after pump unit has switched off automat- 
ically). Do not fill above "max. mark". 
Screw on reservoir lid. Open venting line at reser- 
voir again. Disconnect System Tester. 
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Lateral acceleration sensor 



Installation position 

The lateral acceleration sensor has been 
installed on a support welded in under the LH 
seat. 

The sensor is required for the electronically 
controlled limited slip differential 




Important notes 

The sensor must not be exposed to extreme 
accelerations which may, for example, be 
caused by throwing, falling down or shocks. 

After an accident, the sensor must always be 
checked. If the sensor is out of specifications, 
it has to be replaced. 



Installation 

The sensor is fastened onto a welded-in sup- 
port (2 bolts). The correct installation position 
(sensor in horizontal position) will be obtained 
automatically, if the welded-in support has not 
been deformed. 

If the support has been deformed (due to an 
accident), it has to be readjusted using a 
bubble level: 

For this purpose, park the vehicle on level 
ground. 

After installation, check the sensor for proper 
functioning. 



Checking 

Notes on checking 

Checking relates to the following aspects: 

- correct installation position of the sensor 

- sensor function 



Lateral acceleration sensor 
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The 55-pin ABS 2 LED adapter lead (see item 
1), a multimeter, a shop trolley jack and a 
measuring tape are required for this test. The 
55-pin adapter lead required to run an ABS 
test on the Carrera 4 (954) and the 928 with 
PSD (instead of the 35-pin adapter lead) has 
3 outputs incorporated for testing the longitud 
nal and lateral acceleration sensors. 
The longitudinal acceleration sensor is only 
fitted to the Carrera 4 (964). 

Manufacturer of the adapter lead: 

Robert Bosch GmbH 
Dept : KH/VKD 2 
Postfach 41 09 50 
D-76225 Karlsruhe 
Phone: 0721/942-0 
Fax: 0721/9422187 

Supplier of the adapter lead: 

Authorized dealer 
Part No. KDAS 0003/7 



1. With the ignition switched off, take off the 
ABS/ PSD control unit connector and con- 
nect it to the 55-pin ABS 2 LED adapter lead. 

Note 

The following tests can be carried out with or 
without the ABS 2 LED tester being connected. 
The 3 outputs are identified by special symbols 

A - Signal of longitudinal acceleration sensor 
B = Signal of lateral acceleration sensor 
C = Ground contact for both sensors 
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2. With the vehicle in normal position, check 
and record the voltage reading at the lateral 
acceleration sensor (with the ignition 
switched on). 

Specification: 2.7 ± 0.14 volts. 

Normal position means: Vehicle must be on 
a level surface. If the vehicle was off the 
ground before the test, slacken the suspen- 
sion if required (move vehicle a few yards 
and jounce front and rear ends of vehicle 
several times). 

If the reading deviates from the specifica- 
tion, continue with the assessment table 
at the end. 
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3. Establish a ground clearance of approx. 



150 mm at the left front wheel by lifting the 
vehicle at the left front jacking point. Read 
off and record sensor voltage value. 



4. Lower left front side of vehicle. Then raise 
vehicle at the front right end in the same 
manner by approx. 150 mm. Read off and 
record sensor voltage value. 



5. Assess readings according to the below 
table. Correct any faults that may be present. 
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Assessment table for sensor tests 



Test item / 
Motes 



Requirements 

Fauit / Troubleshooting 



Sensor installation position 
via output voltage 

The sensor is supplied 
with an input voltage of 
5 volts across the ABS /PSD 
control unit. The output volt- 
age is 2,7 volts, provided that 
the sensor is in a horizontal 
position and fully operative 



Specified reading: 

2.7 + 0.14 volts when the vehicle is on a level surface 
(ignition is switched on). 

If the reading exceeds or falls below the specif cation, this 
means that the sensor bracket is bent or that the sensor is faulty. 

If no voltage is displayed, the wiring has gone open circuit, the 
sensor is faulty or an incorrect socket was used at the test lead. 
Check wiring rouring according to wiring diagram if requried. 
Some faults (open circuit / short circuit, sensor fault) are stored 
in the fault memory of the ABS/PSD control unit The fault mem- 
ory (in PSD system) must therefore be read out with System 
Tester 9288 and erased after the fault has been eliminated 



Sensor operation 

To test, raise vehicle once at 
front right and once at front left 
by approx. 150 mm in each 
case. 

This must result in an exactly 
predefined change of the volt- 



Use the above measurement 
(initial reading obtained with 
vehicle on level surface) as a 
reference. 



Specified display: 

Based on the initial reading, the voltage must be higher when 
the left side is raised and lower when the right side is 
raised. 



Example: 
Initial reading 
Raised at front left 
Raised at front right 



2.65 V 
2.85 V 
2.46 V 



If the voltage does not change when the vehicle is raised (by 
the same amount on left and right), this means that the sensor 
is faulty. 

Read out fault memory (in PSD system) with System Tester 
9288 after eliminating the fault and erase the fault memory as 
required. 
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PSD - Diagnosis with system tester 9288 
General information 

The PSD/ABS control unit is suitable for self- 
diagnosis. This means that the control unit 
can detect, store and output certain faults of 
the PSD and the ABS. 

Diagnosis is performed with system tester 
9288 in combination with the adapter lead 
9288/1 and the corresponding module (depen- 
ding on the language in question). 
The diagnos s socket is located next to the 
passenger's seat underneath the booster co- 
ver. Positive potential is permanently connec- 
ted to the PSD/ABS control unit in order to 
prevent detected and stored faults from being 
deleted when the ignition is is switched off. 

PSD diagnosis is not possible with the engine 
running. 

Overview of available PSD menus 



1 = DTC memory 

2 = Drive links 



1 = DTC memory see Page D39 - 226 

2 = Drive links 

Submenu: 

Bleeding see Page D39 - 202d 

Checking the transverse lock 

see Page D39 - 203 
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Connector pin assignment for control unit (PSD/ABS) 
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1 - Voltage, terminal 15 

2 - Operation of ABS rear-axle solenoid 

valve 

3 - Ground, ABS solenoid valve, front right 

4 - K wire from diagnosis 

5 - Operation of pump motor relay on hydrau- 

lic unit 

6 - Free 

7 - Operation of valve relay on hydraulic unit 

8 - Free 

9 - Ground of acceleration sensor 



10 - Speed sensor output at rear right for RDK 

(tire pressure monitoring system) control 
unit 

1 1 - Voltage, terminal 30 

12*- Speed sensor output at rear left for 
RDK control unit* 

13- Free 

14 - Free 

15 - Voltage supply (+5V) for acceleration sen- 

sor 

16*- Speed sensor output at front right for 
RDK control unit* 



' additionally for vehicle speed. PIN 16 (front left) on mod. 1991/ 1992. PIN 12 (rear left) as of 
mod. 1993. 



D39 - 224 PSD diagnosis/Troubleshooting 

Printed in Germany XXXV, 1995 



928 



Differentia!, transaxle system 



3S 



17 - Monitoring, voltage supply for ABS so- 

lenoid valves 

1 8 - Free 

1 9 - Operation of ABS solenoid valve, front left 

20 - Voltage for valve and motor relays on hy- 

draulic unit 

21 - Operation of transverse lock solenoid valve 

22 - Operation of ABS solenoid valve, front 

right 

23 - Monitoring of voltage supply for lock so- 

lenoid valve 

24 - Operation of ABS warning lamp 

25 - Free 

26 - Free 

27 - D + (T erminal 61 / charge) 

28 - Free 

29 - Brake light switch 

30 - L wire from diagnosis 

31 - Pump motor monitoring {hydraulic unit) 

32 - Free 

33 - Free 

34 - Signal from lateral acceleration sensor 

35 - Operation of instrument cluster: PSD off 

36 - Free 



37 - Ground, ABS solenoid valves, front left + 

rear axle 

38 - Free 

39 - Free 

40 - Indicator lamp (green) for PSD function 

41 - Free 

42 - Ground, shield, speed sensor at rear right 

43 - Signal, speed sensor at rear right 

44 - Ground, shield, speed sensor at rear left 

45 - Signal, speed sensor at rear left 

46 - Ground, shield, speed sensor at front right 

47 - Signal, speed sensor at front right 

48 - Ground, shield, speed sensor at front left 

49 - Free 

50 - Signal, speed sensor at front left 

51 - Free 

52 - Electronics ground 

53 - Speed sensor output at front right for RDK 

control unit 

54 - Free 

55 - Free 
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DTC memory 

Overview of the possible fault displays 



§§: Transverse lock 
valve 

§§§§§§§§§§§§§§§§§§§§§§§ 



DTC 



11 



§§: Lateral acceleration 
sensor, 

short circuit/disccnt . 
§§§§§§SSSSSS§S§S§§5§§§§ 



12 



§§: Lateral acceleration 
sensor, 

signal implausible 
§§§§§§§§§§§§§§§§§§§§§§§ 



13 



§§; Transverse lock, 
deviation 

§§§§§§§§§§§§§§§§§§5§S 



14 



§§ : Control unit 
defective 

§§§§§§§§§S§§S§S§§§§§S§§ 



15 



§§: Speed sensor, 
front left 

§§S§S §§§§§§§ §55§§55§§§§ 



21 



r 



§§: Speed sensor, 
front right 

§§§§§§§§§S§§§§§§§§§§§§§ 



22 



5§; Speed sensor, 
rear right 

§§SS§S§S§SS§§§§§S5§§§§§ 



DTC 



23 



SSs Speed sensor, 
rear left 

§SS§SS§SS§SSSSS§S§§§§§§ 



24 



§5 : ABS valve, 
front left 

§§5SS§§5§§§§S5§§5S§5§§5 



31 



§§ : ABS valve, 
front right 

§§§§§§ §§§§sssss§s§§§s§5 



32 



§§: ABS valve, 
rear axle 

5§§§§§§§§§§§§S5S§S§§5§§ 



33 



Valve relay 



§§§§§§§§§§§§§§§§§§§§§§§ 



34 



§ § : Return pump 



§§S§§§§§§§§5§§S§§§§§§§§ 



35 
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Fault overview/Troubleshooting (diagnosis/test plan) 



Test point DTC 



11 



12 



13 



4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 



14 
15 
21 
22 
23 
24 
31 
32 
33 
34 
35 



Fault display (short fault text) 

Transverse lock valve 

Lateral acceleration sensor, 
short circuit/discontinuity 

Lateral acceleration sensor, 
signal implausible 

Transverse lock, deviation 

Control unit defective 

Speed sensor, front left 

Speed sensor, front right 

Speed sensor, rear right 

Speed sensor, rear left 

ABS valve, front left 

ABS valve, front right 

ABS valve, rear axle 

Valve relay 

Return pump 



Page 

D39 - 230 
D39 - 232 

D39 - 233 

D39 - 234 
D39 - 235 
D39 - 236 
D39 - 238 
D39 - 238 
D39 - 238 
D39 - 238 
D39 - 240 
D39 - 240 
D39 - 241 
D39 - 245 
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DTC memory / Troubleshooting 
Important notes 

If warning displays light up and/or faults are 
shown in the DTC memory of the PSD/ABS, 
they may also have been triggered by the fol- 
lowing problems: 

— Control unit supply voltage less than 9.5 
Volt (undervoltage) 

— Control unit plug disconnected. 

— Contact resistance caused by poor 
ground connections, leading to differen- 
ces in potential or inadequate shielding of 
speed sensors. The poor ground connec- 
tion may not only occur at the affected 
components, but also at other important 
grounding points. 

— lmportant:The warning "PSD off' may ap- 
pear in the display fields of the instrument 
cluster, even though no fault is stored in 
the DTC memory. Check the lock hydrau- 
lics {lock operation) in this case (as of 
Page D39-247). 



Troubleshooting aids 

When measuring with the multimeter at the 
control-unit plug, make up 1 or 2 auxiliary 
leads in your own workshop, each with 2 flat 
pin plugs No. 17,457.2, to avoid damaging 
the plug contacts in the control-unit plug du- 
ring the test. 



Combined plug connections - distinguish- 
ing between wires 

In the brake pad wear, speed sensor and HF 
sending unit wiring there are several com- 
bined plug connections of similar pattern. In 
this area, the wires can be distinguished as 
follows: 

— Shielded wires for the speed sensors ana 
HF sending units. 

— 2 wires with a protective tube for brake 
pad wear. 

— One pin and one socket exist on the HF 
sending unit plug connections. The speed 
sensor plug connections possess 2 pins 
as well as 2 sockets on the opposite side. 

— Two combination connectors are located 
one above the other in the spare tire 
area. The wires are identified there with 
L = rear left and R = rear right. 
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Replacing the hydraulic unit 

After installing/bleeding the ABS hydraulic 
unit, carry out a complete ABS test with the 
ABS 2-LED tester. 



Test-drive after eliminating the fault. 

Clear the DTC memory after eliminating the 
fault. Perform a test drive and then read out 
the DTC memory again. 
If necessary (e.g. in the case of a fault in the 
speed sensors), also clear the DTC memory 
of the RDK control unit. 
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Fault, DTC Possible causes, remedy, notes 



No feedback signal from valve to control unit. 

1. Switch off the ignition. Pull the plug off the control unit. 
Check that circuits at plug are not interrupted. 

PIN 21 to PIN 23 
PIN 21 to PIN 17 

If necessary, interrupt the wiring path (plug on transverse lock 
solenoid valve) and localize the discontinuity by reference to the 
wiring diagram. 




2. Pull off valve relay (No. 1) on the hydraulic unit. (Remove wheel 
housing cover at the front-left side). 

Check for a short circuit to plus or ground in the wiring path, as 
described in point 1, by measuring at PIN 21. 
if there is a fault in the wiring path, separate it as described in 
point 1 so that the unwanted connection to the positive or nega- 
tive side can be located. 
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Test point 1 

Transverse lock valve 
DTC 11 
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Fault, DTC Possible causes, remedy, notes 



3. Measure the internal resistance of the transverse lock valve. 
For this purpose, disconnect trie plug connection on the trans- 
verse lock solenoid valve (arrow). The transverse lock solenoid 
valve is located beneath the rear left wheel housing cover. 
Nominal value 2... 4 Q between the PINs on the valve block. 
Nominal value not OK: Replace the transverse lock solenoid valve. 
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4. Check that the valve relay is energized (voltage present at so- 
lenoid valves of ABS and PSD). 

Connect all plugs and the relay for this purpose. Push back the 

protective tube on the transverse lock valve plug (in the wheel 

housing on the rear left). 

Switch off the ignition, then switch it on again. 

Battery voltage must be present at the black wire. 

If no battery voltage is present: Continue with test point 1 3/DTC 
34 (valve relay). Note testing instructions (see below). 

If voltage is present, try replacing the PSD/ABS control 
unit (output stage defective). 

Notes on testing 

If a plug for the power supply to the solenoid valves (ABS or differen- 
tial lock) is detached while the ignition is switched on, the valve relay 
is de-energized. Even if the plug is then reconnected, the relay will 
not be re-energized until the ignition has been switched off and on 
again. 
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Fault, DTC 



Possible causes, remedy, notes 



Test point 2 



Lateral acceleration 
sensor, short-circuit/ 
discontinuity 
DTC 12 



Wiring between control unit and lateral acceleration sensor not in 
working order (discontinuity, short circuit to plus or short circuit to 
ground), or the lateral acceleration sensor itself is damaged. 
The following wiring is installed: 



- Power supply to sensor (5 Volt) = 

PIN 15 at control unit - PIN 3 at sensor 

- Ground for sensor = 

PIN 9 at control unit - PIN 1 at sensor 

- Signal from sensor to control unit 

(2.7 ± 0.14 Volt with car in normal-load position) = 
PIN 34 at control unit - PIN 2 at sensor 

1 . Check power supply (approx. 5 Volt) at the sensor plug after de- 
taching it, with the ignition switched on. PIN 1 (-) and PIN 3 (+). 



2. Check for discontinuity or short circuit to ground at the wire 
between PIN 2 at the sensor plug and PIN 34 at the control unit 
plug after this has been detached. 

3. Connect the plug to the sensor. Check the installation position of 
the sensor and its function by testing the output signal. To make 
this check, connect the 55-pin ABS 2-LED adapter lead to the con- 
trol unit plug. Connect the multimeter to sockets B and C. 

For the measuring procedure and nominal values, see Pages 
D39-219...D39-222. 



Note 



The sensor is located under the left-hand seat. 
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Fault, DTC 



Possible causes, remedy, notes 




Test point 3 

Lateral acceleration 
sensor, signal implausible 
DTC 13 



Signals from lateral acceleration sensor to control unit are incorrect. 
The sensor has a mechanical defect or its installation position is in- 
correct. 

1. Check lateral acceleration sensor, 
Pages D39-219 ... D39-222. 



2, Replace the sensor if necessary. No repair work on the sensor is 
permitted. 



3. After eliminating the fault, repeat the test. 
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Fault, DTC Possible causes, remedy, notes 



Test point 4 

Transverse lock, During the transverse lock reguiating phase, the monitoring circuit in 

devjatjon the PSD/ABS control unit has identified excessive variations be- 

DTC 14 tween the nominal and actual values. 

Possible faults 

- Lock control circuit poorly bled (lock operation hydraulics) 

- Lock hydraulics leaking 

- Lock solenoid valve has a mechanical defect 

- Lock cylinder does not retain preset pressure (leaking through re- 
lief bore) 

- Inadequate signal from a rear wheel speed sensor 

- Fault in transverse lock plates 

- Insufficient hydraulic pressure builds up at plates, e.g. because 
thrust-bearing bolt of engaging lever is wrongly adjusted (enga- 
ging lever makes contact). 

Procedure 

1. Check lock hydraulics for external leaks. Replace defective parts 
if necessary. 

2. Repeat bleeding procedure for lock control circuit (lock hydrau- 
lics). If new parts have been installed, the lock must be bled as ap- 
propriate (Page D39-202d). 

3. Check speed sensor signals (Pages D39-236 ...D39-238). 

4. Measure thickness of plates with lock measuring cylinder (special 
tool 9514). Page D39-202e. 

5. Check pressure at locking torque {friction value of the lock) 
(Pages D39-203...D39-213). 
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Test point 5 

Control unit defective 
DTC 15 
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Before replacing the control unit, check whether: 

- there is any electrical interference from the ignition voltage (for ex- 
ample, if the spark plug caps are not correctly attached) 

- there are any differences in potential caused by contact resistance 
(missing or poor ground connections). 

Important: 

A poor ground connection may occur not only at the affected compo- 
nents but also at other important grounding points. 

- ground contact is present at control unit plug PINs 3, 52 and 37. 
These wires are connected to ground point IV or V (at the steering 
console in the case of left-hand drive vehicles / over the central 
electrical system in the case of right-hand drive vehicles). 
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Important 

When replacing the PSD/ABS control unit, make sure that it is not 
confused with the PDAS/A BS control unit from the 911 Carre ra 4 
(964). 

Distinguishing feature on P. D39-236. 
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Test point 6 

Front left 
wheel sensor 
DTC 21 



Possible causes, remedy, notes 



No signal from speed sensor reaches control unit, or signal is incorrect 
/ unrealistic. 

Important: This fault is also indicated if the PDAS/ABS control unit for 
the 911 Carrara 4 {964} is installed. 

If assembly work has already taken place, check that the correct con- 
trol unit has been installed. 
Distinguishing feature: part number, 

928 control unit with PSD = 928 618 



1. Pull off the control unit plug. Measure the internal resistance / 
check continuity between PIN 50 and PIN 48 on the 
plug. 

Nominal value 600. ..1600 Q. 

If the nominal value is not attained, check the wires and plug con- 
nections in the circuit from the front left speed sensor. 

If the nominal value (600. ..1600 Ci) is not attained although the 
wires / plug connections are in working order, replace the speea 
sensor. 

Important: Perform measurement directly on the speed sensor be- 
fore replacing the sensor. 



911 Carrera 4 control unit = 964 618 
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2. Checking the speed sensor signal. 

For this check, use the ABS 2-LED tester or an oscilloscope. 
Connect the ABS 2-LED tester to the control unit plug with the 
55-pole adapter lead. 

If an oscilloscope is used, separate the speed sensor plug connection 
at the wheel suspension or on the spring strut dome in the engine 
compartment (see Page D39-228 for distinguishing features for 
wires). 

Connect the oscilloscope to the plug at the speed sensor side. 
Depending on the tester, select special input or secondary screen. 

Check by turning the left front wheel by hand. 
ABS tester in program switch position 6 / rotary switch for wheel 
selection to front-left wheel. Turn the wheel until the LED (No. 2) 
lights up without flickering. 

If an oscilloscope is used, turn approx. 1 revolution per second. 




Nominal values / nominal display 

ABS 2-LED tester = > 2.0 

Oscilloscope = sine wave > 2 Volt 

{measured value: peak to peak) 

Possible causes of deviations: 

- Air gap at speed sensor too large / too small 
(check installation). 

- Pulse wheei damaged or corroded 

- Wheel bearing play too large 
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Test point 7 

Front right 
speed sensor 
DTC 22 



General procedure as for DTC 21 (test point 6) 

1 . Internal resistance / continuity between PIN 47 and PIN 46 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the front right wheel. 



Test point 8 

Rear right 
speed sensor 
Rear left 



General procedure as for DTC 21 (test point 6) 

1. Internal resistance / continuity between PIN 42 and PIN 43 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the rear right wheel. 



Test point 9 

Rear left 
speed sensor 
DTC 24 



General procedure as for DTC 21 (test point 6) 

1. Internal resistance / continuity between PIN 44 and PIN 45 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the rear left wheel. 



Test point 10 

Front left 
ABS valve 
DTC 31 



Certain faults in the ABS valve area (short circuit to plus or short circuit 
to ground in a control wire) can also be shown as a valve relay fault 
by the 9288 system tester. 

A fault in the ABS valve circuits is norm ally stored as an 

ABS valve fault in the DTC memory of the control unit. 

When the DTC memory is read out, it is possible in the above situation 

for two faults to be displayed (ABS valve and valve relay). 
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Possible causes, remedy, notes 



1, Switch off the ignition and pull the plug off the control unit. Check 
PIN 1 9 of plug to PIN 1 7 and to PIN 23 for continuity. 
If necessary, interrupt the circuit (plug at hydraulic unit) and localize 
the discontinuity by reference to the wiring diagram. 
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2. Pull off the valve relay (7-pole) at the hydraulic unit. 

Check for a short circuit to plus or to ground in the circuit as de- 
scribed in point 1 by measuring at PIN 19. 

If a fault is detected, interrupt the circuit as described in point 1 in or- 
der to localize the incorrect short-circuit to plus or to minus. 

3. Check resistance between PIN 19 of the plug and terminal 30 at the 
valve relay. 




2392A - D39 

If nominal value is obtained: proceed with point 4. 

If nominal value is not obtained: 

Pull off the 12-poie plug at the hydraulic unit. 

Check internal resistance of the ABS solenoid valve. Measure 

between PIN 1 and PIN 4 (at the hydraulic unit). 

Nominal value 0.7...1.7 fl. 

If nominal value is incorrect: replace the hydraulic unit. 
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4. Check whether the valve relay is energized (voltage is present at the 
solenoid valves). 

To make this check, connect all plugs and the relay. Push back the 
protective tube on the transverse lock valve plug {in the wheel hous- 
ing at the rear left). 
Switch the ignition off, then on again. 
Battery voltage must be present at the black wire. 
If no voltage is present: continue with DTC 34 (valve relay). Comply 
with the testing notes. 

If voltage is present, try replacing the PSD/ABS control unit (output 
stage defective). 

Testing notes 

If a voltage supply plug to the solenoid valves (ABS valves or diffe- 
rential lock) is pulled off while the ignition is switched on, the valve 
relay will be de-energized. It is not re-energized when the plug is re- 
connected until the ignition has been switched off and on again. 



Test point 11 

Front right 

ABS valve DTC 32 



Comply with note under test point 10: Front left ABS valve (DTC 31). 

When troubleshooting, proceed as for DTC 31, but use PIN 22 instead 
of PIN 1 9 on the control unit i 



To check the internal resistance of the ABS valve (after pulling off the 
12-pin plug at the hydraulic unit), measure between PIN 3 and PIN 4 
(instead of PIN 1 and PIN 4). 



Test point 12 

Rear axle 
ABS valve 
DTC 33 



Comply with note under test point 10: Front left ABS valve (DTC 31). 

For troubleshooting, proceed as for DTC 31 , but use PIN 2 instead of 
PIN 19 of the control unit plug. 



To check the internal resistance of the ABS valve (after pulling off the 
12-pin plug at the hydraulic unit), measure between PIN 5 and PIN 4 
(instead of PIN 1 and PIN 4). 
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Test point 13 

Valve relay 
DTC 34 



Certain faults in the ABS valve area (short circuit to plus or short circuit 
to ground in a control wire) may also be shown as valve relay faults 
by the 9288 system tester. 

A fault in the ABS valve circuit is normally stored as an 

ABS valve fault in the DTC memory of the control unit. 

In the case described above, when the DTC memory is read out the 

display of two faults is possible (ABS valve and valve relay). 

1 . Switch off the ignition. Pull off the control unit plug. 

Check the control circuit (wire with relay) - from PIN 20 to PIN 7 - for 
any discontinuity, short circuit to ground and short circuit to plus. 
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If no fault is found, proceed with 2. 



if there is a discontinuity, short circuit to plus or short circuit to 
ground, pull off the valve relay. Check the wires between terminal 85 
on the relay base and PIN 7 on the control unit plug and between ter- 
minal 86 and PIN 20. 

If the wires are in working order, replace the valve relay. 
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2. Measure resistance between the following PINs at the control unit 

plug: 

PIN 19 to PIN 17 
PIN 22 to PIN 17 
PIN 2 to PIN 17 
Nominal value approx. 1...2D 

PIN 21 to PIN 23 

Nominal value approx. 2. ..4 n 

If the nominal value is correct, proceed with 3. 

If incorrect values are obtained, localize the fault as appropriate. 
From PINs 19. 22, 2 to PIN 17 = ABS valves + wiring. 
From PIN 21 to PIN 23 = Lock vaive + wiring. 



Re ABS valves + wires 

Pull off the 12-poie plug at the hydraulic unit. 
Measure the internal resistance of the solenoid valves. 
PIN 1 to PIN 4 
PIN 3 to PIN 4 
PIN 5 to PIN 4 

Nominal value approx. 0.7... 1.7 Q 

Nominal value not obtained: replace hydraulic unit. 
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Re transverse lock valve + wiring: 

Separate plug connection at the transverse lock valve (arrow). 
Measure internal resistance of the solenoid valve. 
Nominal value 2. ,.4 Q 

If an incorrect value is obtained: Replace transverse lock valve. 




3. Pull off valve relay (7-pole) at hydraulic unit. Measure at control unit 
plug PIN 17 in order to determine whether there is a short circuit to 
plus or to ground. 

If necessary, interrupt the circuit at the hydraulic unit plug (12-pole) 
and localize the fault by reference to the wiring diagram. 

4. Check whether voltage is present at terminal 87 of the relay base 
when the valve relay is pulled off. Required display: approx. 12 Volt 
{battery voltage). 

5. Measure resistance between terminal 87 a on the relay base and 
the ground wire at the pump motor. 

Nominal value * 2,„4 £1 The prerequisite is here is that the ground 
wire and the ground point are in working order, 
if necessary, replace the hydraulic unit (resistance in relay base has 
increased in value). 
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6. Check wires from terminal Ll on the relay base 
to PIN 24 on the control unit plug and 
from L2 to PIN 35 for discontinuity. 

Important: The test from L2 to Pin 35 can be performed only if the 
warning contact of the pressure warning switch is closed (see wiring 
diagram). 

This means that the pump for the lock hydraulics must have opera- 
ted beforehand (system pressure greater than 140 bar), 



7. Check that the valve relay is energized (voltage present at the so- 
lenoid valves). 

Connect all plugs and the relay. 

Push back protective tube on the transverse lock valve plug (at the 

rear left in the wheel housing). 

Switch the ignition off, then switch it on again. 

Battery voltage must be present at the black wire. 



If no voltage is present, try replacing the valve relay, or test the relay 
with the ABS 2-LED tester in order to determine whether it is 
actually defective. 

If the LED of the ABS tester fails 
to light up steadily in program 
switch position 5 with the ignition 
switched on, the relay is defective. 




8. If the valve relay is in working order, try replacing the PSD/ABS con- 
trol unit (output stage defective). 
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Test point 14 

Return pump, 
DTC 35 



1, Switch off the ignition. Puil off the plug at the control unit. Check 
control circuit (wire with relay) - PIN 20 to PIN 5 - for discontinuity 
and short circuit to ground/to plus. 
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If no fault is found, proceed with 2. 

If there is a discontinuity, short circuit to plus or to ground, pull off 
the motor relay. Check wiring between terminal 85 at the relay base 
and PIN 5 on the control unit plug, and between terminal 86 and 
PIN 20. 

If the wiring is in working order: Replace the motor relay. 




2. Pull off the motor relay. Battery voltage (approx. 12 Volt) must be 
present at terminal 87 of the relay base. 



3. Bridge terminals 30 and 87 at the relay base. 
If the return pump does not run, continue with 4. 

If the return pump runs: 

Check wire from terminal 30 on the relay base to PIN 31 at the con- 
trol unit plug. If the wire is in working order: Replace the motor relay. 
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4, Check connections at ground wire (1) and plus wire (2) (contact re- 
sistance). 

Bridge terminals 30 and 87 at the relay base and check whether volt- 
age is present at the connection point (3). 
If voltage is present (but the return pump is not running): Replace 
the hydraulic unit (defective return pump). 
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Check lock hydraulics (energy production) 
General information 

The hydraulics comprises the high-pressure pump, solenoid valve, pressure reservoir and supply 
tank. The components are located on on a joint bracket in the rear-left wheel housing. 

The brake fluid for operating the transverse lock is obtained from the piston reservoir mounted on 
the high pressure pump. The operating pressure is between 140 and 180 bar. The pump is activated 
via a pressure warning switch. 

The solenoid valve familiar from the ABS system controls the functions pressure increase, pressure 
maintenance and pressure reduction, and applies pressure to the slave cylinder of the transverse 
lock. 




Important note 

Check hydraulics of the lock (energy production) if "PSD off" appears in the display fields of the in- 
strument cluster even though no fault is stored (following pages). 
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Check hydraulics of the lock 

This comprises: check of the lock hydrau- 
lics without pressure gauge (special tool 
9509). 

Precondition 

Read out DTC memory with system tester 
9288. No fault stored. 

1. Jack up the vehicle on one side until a rear 
wheel can be turned freely. 

2. Switch on system tester 9288. Select lock 
test (system PSD/ Drive Links menu). 

3. Pulse transverse iock (pressing function key 
i on tester once = 1 pulse) and simulta- 
neously turn the rear wheel. 

4. The wheel must be completely fixed 
(locked) after several pulses. 

Caution: If the vehicle is fully raised, hold 
the opposite rear to keep it from turning. 

5. If the wheel does not lock, continue with 
troubleshooting "System depressurized". 
If the wheel does lock, continue with trou- 
bleshooting: System pressure present. 



Troubleshooting 

If the system is depressurized, the follo- 
wing faults are possible: 

- Brake fluid reservoir (No. 12) empty 
(system leaks). 

- Voltage supply for high-pressure pump 
(No. 1) not OK (check pump relay No. 38 
and fuse in the luggage compartment). 

- Pressure warning switch (No. 2) not OK. 
Test on Page D39-251 ff. 

- High-pressure pump {No. 1) defective. 
Check pump operation by bridging terminals 
30 and 87 on the pump relay (in the lug- 
gage compartment). 

Important: Pump operating time when brid- 
ging the terminals max. 3 seconds. (Per- 
form test only once.) 

- Mechanical defect of lock solenoid valve 
(No. 9). 

The following faults are possible if system 
pressure is present: 

- Pressure warning switch (No. 2) not OK. 

- Electrical wire for activating the fault display 
"PSD off' not OK (check in combination 
with the wiring diagram). 

- High-pressure pump no longer operates (de- 
fect, or voltage supply not OK), but there is 
still a residual pressure of less than 107 bar 
in the system. This pressure is reduced 
each time the pump is operated. 
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Important note 

If the pressure warning switch (No. 2) and / or the pressure reservoir (No. 5) is detached with the 
high-pressure pump (No. 1) removed, do not set down the pump upside down (with the pressure 
reservoir connection facing down). If this is not observed , the pump might not function after instal- 
lation (air in the pump). Fast turning or shaking motions from thr normal position might make the 
pump operational again. 
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Tools 




345/1 -D39f4! 



No. 


Designation 


Special tool 


Order number 


Explanation 


1 


Pressure gauge 


9509 


000.721.950.90 




2 


High-pressure measuring 
line 


9509/1 


000.721.950.91 




3 


Ring flange 




999.215.027.02 




4 


Banjo bolt 




930.110.547.00 


shorten threacs by 
approx. 4mm 


5 


Seal 




N 013 811 2 


2 pc. 
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Pressure tests on the lock hydraulics (energy production) 

Overview 

1. General 

2. Pressure gauge connection 

3. Tests 

4. Nominal values/Notes 

1, General 



T'-e following points can be checked by 
means of the pressure test on the differential 
lock hydraulics (lock control): 

- Freedom from leaks of the lock hydraulics 
(any internal leak can thus be localized) 

- Gas filling pressure of the pressure reservoir 

- Switching points for the lock hydraulics (di- 
splay "PSD off" and operating pressure). 
This is controlled by the pressure warning 
switch of the pump assembly. 



2. Pressure gauge connection 

- Depressurize the lock hydraulics. To do 
this, disconnect the electrical plug at the 
pressure pump (pump assembly) and then 
relieve the pressure at the pressure relief 
valve of the lock solenoid valve (use a col- 
lection bottle). 

Important: Wear goggles and protective 
gloves, as the pressure may be as high as 
180 bar. 




- Connect pressure gauge 9509 - in combina- 
tion with the high-pressure measuring line 
9509/1 (No.2), ring connection (No. 3), ban- 
jo bolt (No. 4) and two seal rings (No, 5) - 
at the lock solenoid valve instead of the 
bleeder valve. 

Important: Machine ring connection (No. 3) 
beforehand (apply face/arrow). 
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- Bleed pressure gauge (No. 1). To do this, 

connect a collection bottle to the pressure 
gauge bleeder valve {No. 1a) and open the 
valve. 

Turn ignition key to position 2 {necessary 
for pump operation). 

Plug the electrical plug onto the pump. Di- 
sconnect the electrical plug and close 
the bleeder valve as soon as no air bub- 
bles are visible anymore in the transparent 
bleeder line of the collection bottle. 
Make sure that the brake fluid reservoir is 
not sucked empty. Fill in brake fluid from 
time to time if necessary. 

Note 

Depressurize the lock hydraulics before re- 
moving the pressure gauge after the test. 
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3. Tests 
Note 

Operation of the pump is regulated by means 
of the ig-:t:on key fo- testing purposes. 

Position 0 - Pump off 

Position 2 = Pump on until switched off by 

the pressure warning switch. 




BA-92e/30 



- In ignition key position 0, plug the electrical 
plug onto the pump. Locate the pressure 
gauge in a position where it can be seen. 

For the tests, it is expedient to observe the fol- 
lowing sequence: 

a. Pressure reservoir - gas filling pressure 

b. Switching points for the warning display 
"PSD off" 

c. Cut-in and cut-out points of the pump 

d. Leak test 

- Turn the ignition key to position 2 (pump 
starts up). 
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a. Gas filling pressure of the pressure reser- 
voir. 

Turn the ignition key to position 0 at approx. 
100 bar. Briefly open the bleeder valve on the 
pressure gauge (use collection bottle) and 
close it again immediately. The pressure drop 
on the pressure gauge should be approx. 
5 bar. Continue this process in intervals. The 
pressure reservoir gas filling pressure has 
been reached at the instant the pointer of the 
pressure gauge abruptly falls to 0 bar. 
Refer to Page D39-255 for nominal values. 



Important: Always wear goggles and pro- 
tective gloves when decreasing the press- 
ure via the bleeder valve. 



b. Checking the switching points for the 
warning display in the instrument cluster. 

During pressure increase: 

Start the engine and observe the warning di- 
splay. Immediately turn the ignition key to 0 
position at the instant the warning display 
(PSD off) goes out. Read off the pressure on 
the pressure gauge. 

During pressure reduction 

Produce a system pressure of approx. 
140 bar. 

Disconnect the plug at the pressure pump. 
Start the engine. 

Reduce the pressure - in a similar manner to 
the procedure described in Gas filling press- 
ure of the pressure reservoir - until the war- 
ning display (PSD off) lights up. Read off the 
pressure on the pressure gauge. Refer to 
Page D39-255 for nominal values. 



c. Checking the switching points of the 
pressure pump 

Cut-out pressure: Turn the ignition key to po- 
sition 2. The electrical plug must be plugged 
onto the pressure pump for this. 
Read off the pressure on the pressure gauge 
immediately after the pump cuts out automat- 
ically. 

Cut-in pressure: Turn ignition key to position 
2. Wait until the pump cuts out automatically 
if necessary. Carefully reduce the system 
pressure at the pressure gauge bleeder valve 
(use collection bottle) until the pump cuts in 
again. Read off the pressure on the pressure 
gauge at this moment. Refer to Page D39- 
255 for nominal values. 



d. Checking the tightness (pressure loss) 
of the lock hydraulics. 

Turn the ignition key to position 2. Wait until 
the pump cuts out automatically. Carefully lo- 
wer the system pressure at the pressure 
gauge bleeder valve (use collection bottle) 
until the pump cuts in again. After the pump 
cuts out automatically, turn the ignition key to 
position 0 and disconnect the electrical plug 
at the pump. Measure the pressure decrease 
over time. 

The permissible values are given on Page 
D39-255. 

Note 

Depressurize the lock hydraulics before re- 
moving the pressure gauge. 
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4. Nominal values/Notes 

Nominal values Notes 

Pressure reservoir - Gas filling pressure Replace pressure reservoir if the gas filling pres- 

new 80 ± 5 bar sure has reached or fallen below the wear limit 

wear limit 40 bar 



Switching points of the pressure warning 
switch 

PSD off Warning point 

for pressure increase up to approx. 115 bar 

max. up to 133 bar 
for pressure reduction as of 1 05 + 2 / - 5 bar 



If the actual values deviate from the nominal val- 
ues, replace the pressure warning switch. 



Cut-out point of the pump 

at the latest at approx. 180 bar 

at the earliest at approx. 160 bar 

Cut-in point of the pump 

(after pressure reduction) 140 + 5 / - 6 bar 



Read off the pressure immediately after the pump 
cuts out automatically. 



Freedom from leaks of the lock hydraulics 

Pressure reduction, starting from the cut-out 
point of the pump (precondition: the nominal 
value has been achieved) 

not below 140 bar in 30 minutes 
not below 100 bar in 3 hours 



Fill the pressure reservoir completely 2x pre- 
viously (start the pump running again after the 1st 
cut-out operation by opening the bleeder valve on 
the pressure gauge). Use a collection bottle. 
Then turn the ignition key to position 0 and di- 
sconnect the electrical plug at the pump. 
Exte rnal l e ak: Retighten lines or replace the corre- 
sponding parts. 

Possible internal leaks: 
Refer to Page D39-256 
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Nominal values 



Notes 



Possible internal leaks: 

- Lock solenoid valve 

- Pump assembly 

First check the lock solenoid valve. Then remove 

the pressure line from the pump assembly (with 

the system depress urized). 

Connect high-pressure measuring line 9509/1 

(No. 2) - without ring connector - to the pump 

assembly. 

Repeat the test. If the nominal values are now 

achieved, replace the lock solenoid valve. 

if the nominal values are not achieved, the fault 

lies in the pump assembly. 

Replace faulty parts and bleed the system. 

Caution: Wear goggles and protective gloves 

when reducing pressure via the bleeder valve. 
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Removing and installing pressure 
warning switch of lock hydraulics 

Removal 

1. With the ignition key in position 0, pull off 
both plugs at the pump assembly. 

2. Completely depressurize the system. To do 
this, slowly open the bleeder valve on the 
lock solenoid valve and drain the brake fluid 
into a collection bottle. 

Important: The system is under a press- 
ure of up to 180 bar. Wear goggles and 
protective gloves. 

3. Remove pressure warning switch (No. 2) 
with special tool 9524. Prevent the pump as- 
sembly from turning while loosening the 
switch. 

Important: First clean the area around the 
pressure warning switch and cover it with 
lint-free cleaning cloths to trap the small 
amount of residual brake fluid that emerges. 




Installing 

1. Screw in the pressure warning switch (No. 
2) and tighten to a torque of 26 Nm (19 ft- 
Ib). Replace the O-ring if necessary. Pre- 
vent the pump assembly from turning while 
tightening the pressure warning switch. 

Note 

Wet the sealing ring with brake fluid only. 
Never use brake cylinder paste. Absolute cle- 
anliness is essential. Use only lint-free clea- 
ning cloths. 

2. If there is an electrical fault at the pressure 
warning switch, always replace the hydrau- 
lic pump relay (in the luggage compartment) 
as well. 
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3. Attach plug to pressure warning switch 
(plug on the pump side remains discon- 
nected at this point). 




2389- D3S 

4. Partially bleed the lock hydraulics as follows: 
With the ignition switched on, open the blee- 
der valve on the lock solenoid valve. Attach 
the electrical plug to the pump. As soon as 
brake fluid emerges free from air bubbles, 
pull off the electrical plug and close the blee- 
der valve. 

Next, charge the pressure reservoir com- 
pletely. To do this, attach the electrical 
plug. As soon as the pump is heard to 
switch of, pull off the electrical plug and 
reduce the pressure at the bleeder valve of 
the lock solenoid valve. Slowly open the 
bleeder valve and hold the bleed hose firmly. 
Important: A pressure of up to 180 bar is 
present in the system. Wear goggles and 
protective gloves. 



5. If necessary, connect pressure gauge - 
special tool 9509 - to the pressure reservoir 
and check the switching points of the pres- 
sure warning switch and also for leakage in 
the differential lock hydraulics. 

The exact work procedures and nominal 
values are stated on Pages D39-251 - 
D39-256. 

Note 

If necessary, top up the brake fluid level at in- 
tervals so that the brake fluid reservoir is not 
drained completely. The lock hydraulics must 
be at zero pressure when connecting and re- 
moving the pressure gauge. 

6. After the testing and assembly work has 
been completed, correct the brake-fluid le- 
vel when the pressure reservoir is fully 
charged. 
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Removing and installing the press- 
ure reservoir 

Removal 

1. Pull off plug on the pump motor with the 
ignition key in position 0. 

2. Completely depressurize the system. For 
this purpose, slowly open the bleeder valve 
on the lock solenoid valve and drain the 
brake fluid into a collection bottle, 
important: The system is under a press- 
ure of up to 180 bar. Wear goggles and 
protective gloves. 




3. Undo the pressure reservoir (No. 5). Use a 
universal filter wrench - e.g. Hazet 2171-2 - 
for this purpose. 

Important: Never loosen at the filler 
screw X, as the gas pressure will escape 
abruptly in this case. 




239W1-039 

Installation 

1. Screw in the pressure reservoir (No. 5) with 
new O-Ring (No. 4) and carefully tighten it 
using a universal filter wrench (tightening 
torque 40 ... 46 Nm; damage is possible 
above a torque of approx. 70 Nm). 
Never turn the filler screw when instal- 
ling the pressure reservoir. 
Hold the pump assembly in position when 
tightening the pressure reservoir. 

Note 

Wet the seal ring with brake fluid only. Never 
use brake-cylinder paste. Absolute cleanli- 
ness is essential. Use only lint-free cleaning 
cloths. 
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2. Bleed the pressure reservoir and lock so- 
lenoid valve as follows: 

Open the bleeder valve on the lock solenoid 
valve. Push the electrical plug onto the 
pump with the ignition switched on. Pull off 
the electrical plug and close the bleeder 
valve as soon as the brake fluid emerges 
without air bubbles {use a collection bottle). 
Now fully charge the pressure reservoir. 
Push on the electrical plug. As soon as the 
pump is heard to switch off, pull off the 
electrical plug and reduce the pressure at 
the bleeder valve of the lock solenoid valve 
to zero (slowly open the bleeder valve / use 
a collection bottle). 

Important: The system is under a press- 
ure of up to 180 bar. Wear goggles and 
protective gloves. 

Note 

If a filling and bleeding unit is not connected, 
always check the level in the fluid reservoir 
between bleeding processes and top up with 
brake fluid if necessary. 



3 Repeat the last process (fully charging 
the pressure reservoir and then reducing 
the reservoir pressure to zero) approx. 
1-2 times (brake fluid must be free from 
air bubbles). 

4. Bleed lock cylinder and pressure lines. 

For this purpose, the lock solenoid valve is 
pulsed with system tester 9288. The high 
pressure present at the solenoid valve there- 
by enters the pressure lines in pulses and 
reaches the lock cylinder via the non-return 
valve. 

Drain off brake fluid at the bleeder vaive of 
the lock cylinder until no more air bubbles 
appear. 

5. After completing the assembly and bleeding 
work, correct the brake fluid level 

-with the pressure reservoir fully charged. 
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TECHNICAL DATA 



Front Axle 



Suspension 



Independent suspension, double 

control arm with coil spring and internal 

damper. 



Springs 



1 coil spring per wheel 



Dampers 

Make/installation 



Double-action hydraulic dampers 
See page 40 - 51 



Stabi 1 izers 

until end of model year 79 
80 models onward 
86 model s onward 



dia. 26 mm 

dia. 28 mm x 4 (tubular stabilizer) 

dia. 28 mm x 4 (tubular stabilizer} 
with modified knuckle 
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TIGHTENING TORQUES FOR FRONT AXLE 



Location 


Description 


Thread 


Material 


Torque 
Nm (ftlb) 


Upper control 
arm to body 


Sel f-locking 
hex nut 


VM 14x1.5 


8 


140 (103} 


Lower control 
arm to body, 


Hex bolt 


M 12x1.5 


10.9 


120 (88) 


Lower control 
arm to body, 
front 


Hex bolt 


M 12x1.5 


8.8 


85 (62) 


fi 1 1 A v^H + n 

\X'J Q. f U t,<j 

longitudinal 

member 


Q p! 1 nr k i nfi 
oci i I uun 1 1 i y 

hex nut 


VM ID 

VII 


0 

Q 


46 (331 


Spring strut 
to bodv 


Sel f-locking 
hpx nut 


VM 10 


8 


46 (33) 


Spring strut 
and stabilizer 
linkage to 
lower control 
arm 


Sel f-locking 
hex nut 


VM 12x1.5 


8 


85 (62) 


Stabi 1 izer 
clamp to 
1 ongi tudi nal 
member 


Hex bolt 


M 10 


8.8 


46 (33) 


Stabi 1 izer 
linkage to 
stabil izer 


Self -locking 
hex nut 


VM 12x1.5 


8 


85 (62) 


Upper and 
lower control 
arms to 
steering 
knuckl e 


Flange 
locknut 


M 12x1.5 


8 


65 (47) 


Guard to 
steering 
knuckle 


Hex bolt 


M 7 


8.8 


15 (11) 


Cable holder 
to steering 
knuckle 


Hex bolt 


M 7 


8.8 


15 (11) 
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Locati on 


Descri ption 


Thread 


Mater i al 

i i \i< _■ \_i i i i 


Toroue 
Nm (ftlb) 


Brake cal iper to 
steering knuckle 


Hex bolt 
Panhead bolt 


M 12x1.5 


8.8 


85 (62) 


R>"^l^^ Hi c lc "f"n 

wheel hub 


L UU 1 1 Lei bUHK 

bolt 




ft ft 

o . o 


iU { 1 ) 


Parhead bolt to 

r 1 F\ rnn "i ri n n - 1 t 
l i a nip i ( i y 1 1 ii ^ 


Panhead bolt 


M 7 


10.9 


15 (11) 


Wheel to wheel 
hub 


Wheel nut 


M 14x1.5 


Al 


130 (95) 


Stpprinn trark 

j Ltd *''y dii aun 

rod to steering 
arm 


Hpx nut 

self-locking 


VM 1?x1 5 


Q 




Rubber bushing 
nf ni^tnn rnri 
of spring strut 


Hex nut, 
cpi f orki na 


VM 12x1.5 


8 


60 (44) 


Ball joint, 
(mounting) to 
lower control 
arm 


Hex nut, 
self-locking 


VM 12x1.5 


10 


120 (88) 


Support plate 
on steering 
axle (upper 
control arm) 


Hex nut, 
self-locking 


VM 12x1.5 


8 


85 (62) 


Roadspeed sensor 
to steering 
knuckle 


Panhead bolt 


M 6 


8 . 8 


10 (7) 
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Front Wheel Suspension 



Front Axle Modifications, 
86 Models Onward 



No. /Description 


Most Important Modifications 


Remarks 


1 Steering knuckle 


Attachment points for brake 
cal iper 

Studs for wheel bearing 
{clearance and diameter for 
outer bearing) 

Locator for ball joint 
No. 10 of the mounting 


Four-piston fixed 
cal iper, 86 model s 
onward 


- Wheel bearing 


Outer wheel bearing larger. 
Distance between bearings 
increased 


Adjust as before 
(every 20000 km) 


- Steering offset 


- 10.2 mm before - 16 mm 


For braking system 
(four-piston fixed 
cal iper) 

Heights and wheel 
geometry unchanged 


2 Upper control arm 


Shorter than before. Ball 
joint inclined outward 


Distinguishing 

feature, 

P. 40 - 16/17 


3 Dampers 


Adjustment 


Table P. 40 - 51 




2-pipe gas-filled dampers 

(Boge) standard and optional 

previously 

standard: 

2-pipe pressureless (Boge) 

optional : 

1-pipe gas-filled (Bilstein) 


Combination with 
coil springs up to 
86 model s imper- 
missible 
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No. /Description 


Most Important Modifications 


Remarks 


4 Coil springs 


spring rate increased 


Only for Boge gas 
dampers . 

Combination with 
dampers up to 86 
models or Bilstein 
dampers imper- 
missible P. 40 - 46 


7 Stabil izer 1 inkage 


longer than before 


P. 40 - 16/ 40 - 18 


- Stabilizer 


modified knuckle 


P. 40 - 16/18 


8 Steering track rods 


approx. lOrrwn shorter than 
before 


P. 40 - 16/17 


9 Mounting (steel) 


upright ball joint (pre- 
viously trailing ball joint) 


P. 40 - 19 to 
40 - 21 


11 Camber and caster 
eccentrics (same 
parts) 


external contour smaller 


External eccentric 
A = camber 
eccentric 

Internal eccentric 
B = caster 
eccentric 






P. 40 - 21 


12 Lower control arm 


shorter than before 


Disti nguishing 
Teature/coae r. 4U 
- 16/17 


13 Spring strut 
sti rrup 


modified mounting point for 
spring strut, because con- 
trol arm shorter but strut 
position same as in cars 
earlier than 86 models 


Distinguishing 
feature/code 
P. 40 - 19 to 
40 - 21 
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TOOLS 




No. 


Description 


Special Tools 


Remarks 


1 


Press-out tool 


VW 267 a 




2 


Track rod puller 




e.g. Nexus 168 - 1 
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No. 


Description 


Qty 


Note When: 

Removi ng 


Instal 1 ing 


1 


Locknut 


3 




renew, torque: 46 Nm 
(33 fltb) 


2 


Washer 


3 






3 


Flange locknut 
(for steering 
knuckles without 
push-off lug for 
ball joint) 

or 


2 


load ball joint by 
exerting pressure on 
upper control arm 


renew, torque: 65 Nm 
(47 ftlb). Exert 
pressure on upper 
control arm to load 
ball joint 


3 

3a 


Flange locknut 
Cap locknut (on 
steering knuckles 
with push-off lug 
for the lower 
ball joint) . (See 
page 40 - 25) 


1 
1 






4 


Locknut 


2 


to ease installation, 
see removing as for 
86 models onward 
(p. 40 - 8) 


renew, torque: 140 Nm 
(103 ftlb) 


5 


Washer 


1 




only on rear pin of 
control arm 


6 


Locknut 

Washer 928 S 
only (floating 
cal i per brake) 

Air guide plate, 
928 S {floating 
cal iper brake) 


1 

1 

1 




renew, torque: 85 Nm 
(62 fltb) 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


7 


Hex bolt 


1 






8 


Stabi 1 izer 
1 inkage 


1 




when replacing, do not 
confuse with version 
for 86 models onward. 
Installation overview, 
pages 40 - 16 to 
40 - 18 


9 


Upper control 
arm 


1 




inspect, renew if 
necessary, reworking 
is impermissible 


10 


Spring strut 


1 






11 


Steering knuckle 


1 




inspect for damage, 
reworking is imper- 
missible 
See page 40 - 25 


12 


Locknut 


2 




renew, torque: 120 Nm 
(88 ftlb) 


13 


Caster/ camber 
eccentrics 


1 




lubricate sliding suf- 
faces of eccentric ad- 
justment range with 
Optimoly TA. Cover 
ball joint slots. See 
pages 40 19, 40 - 20 
and 40 - 23 




UdlMUC r / Ldilci 

eccentric 


i 

1 




see Daaes 40 - 19 and 
40 - 20 for position 
and types. 


15 


Ball joint 
(mounting) 


1 




inspect, renew if 
necessary. Cover slot, 
see pages 40 - 19, 
40 - 20 and 40 - 23 
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No. 


Description 


Qty 


Note When: 

Removing 


Installing 


16 


Clamp 


1 




see pages 40 - 19 and 
40 - 20 


17 


Locknut 


2 




renew, torque: 46 Nm 
(33 ftlb) 


18 


Hex bolt 


2 






19 


Hex bolt 

(10.9, 80 mm long) 


2 




Coat threads with 
Optinoly HT (do not . 
apply Optimoly HT to 
bolt shank).* Screw in 
until only 2 threads 
are visible. Do not 
tighten to 120 Nm (88 
f 1 tb ) unti 1 assemb iy 
is completed and 
springs have settled 


20 


Washer approx. 
6 mm thick, dia. 
approx. 30 mm 


2 




i a » » j_ i_ 

do not mix up with 
washer No. 23 


21 


Bearing clamp 


1 




inspect for damage. 
Tighten to specified 
to roue 


22 


Hex bolt 
(100 mm long) 


2 




Coat thread with Opti- 
moly HT. (Do not apply 
Optimoly HT to bolt 
shank) .* Torque: 85 Nm 
(62 ftlb) 



* See notes on page 40 - 14 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


23 


Washer 
approx. 4 mm 
thick 

dia. approx. 
25 mm 


2 




do not mix up with 
washer No. 20 


24 


Guard 


1 






25 


Lower control arm 

with* 

spoiler 

securi ng do i ts 
cup washers 
securing brackets 
1 ocknuts 


1 




renew if damage sus- 
pected. No reworking 
is permissible. 

of bearing clamp No. 
21 as specified. When 
replacing, do not con- 
fuse with control arm 
for 86 models onward. 
Installation overview, 
Pages 40 - 16 to 
40 - 18 



* 928 S only (floating caliper brakes) 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


1 


Locknut 


3 




Renew, torque: 46 Nm 
(33 ftlb) 


2 


Washer 


3 






3 


Speed sensor 
with 0-ring and 
mounting bolt 


1 




coat speed sensor and 
hole in steering 
knuckle with Molykote 
Longterm 2 , Renew ti- 
ring of speed sensor. 
Tightening torque for 
Allen-head bolt 10 Nm 
(7 ftlb) 


4 


Hex bol t with 
spring washer 


1 






5* 


Flange locknut 


1 


If necessary, load 
ball joints by 
exerting pressure on 
upper control arm 


renew, torque: 65 Nm 
(47 ftlb) . Load ball 
joints by exerting 
pressure on upper 
control arm 


6 


Flange locknut 


1 


As No. 5 


As No. 5 


7 


Steering knuckle 


1 




inspect for damage. No 
reworking is 
permissible. 


8 


1 nrlcnut 


2 


Tf necp^^arv f to 
increase working 
space) , remove 
bearing clamp No. 25 
of lower control arm. 
When removing bearing 
clamp, slacken lock- 
nuts No. 17 on caster 
and camber eccentrics. 


renew, toroue: 140 Nm 
(103 ftlb) 



* There is no difference between No. 5 and No. 6 (collar dia. approx. 
24 mm). In some cars, a nut (No. 5) with a collar dia. approx. '26. mm was 
fitted to the upper joint (to use up stock). 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 




9 


Washer 


1 




only on rear control 
arm mounting 




10 


Locknut 


1 




renew, torque: 85 Nm 
(62 ftlb) 




11 


Washer 


l 








12 


Air guide plate 


1 








13 


Hex bolt 


l 








14 


Stabi 1 izer 1 ink- 
aae 


1 




when replacing, do not 
confuse with version 
for cars earlier than 
1986. Spare part 
number on 1 inkage. 

Tightening torque for 
upper and lower 
mountings : 85 Nm 
(62 ftlb). 












Install right way 
round. Cranked end at 
top (at spring strut 
mounting) and tilted 
forward (no difference 
bewteen left-hand and 
ri ght-hand parts) . 




15 


Upper control 
am 


1 




inspect, renew if 
necessary. No re- 
working is permis- 
sible. Attachment to 
body: lubricate thread 
and shank with Opti- 
moly HT. 




16 


Spring strut 


l 




Coil spring page 40-46 
Damper installation 
overview, page 40-51 
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No. 


Description 




Note When: 

Removi ng 


Installi ng 


17 


Locknut 


2 


only slacken if part 
of control arm with 
clamp and ball joint 
(mounting) must be 
replaced 


renew, torque: 120 Nm 
(88 ftlb) 


18 


Caster or camber 
eccentric (outer 
eccentric - camber 


2 




■ 1 * J » -£; 

coat sliding surfaces 
of eccentric adjust- 
ment range with Opti- 
moly TA. 

Cover slots of ball 
joints, page 40 - 2J. 
When replacing, note 
page 40 - 21. 


19 


Ball joint 
(mounting) 


1 




inspect, renew if 
necessary. Close slot, 
page 40 - 23 


20 


CI amp 


1 




when replacing, do not 
mix up with version 
for cars earlier than 
model year 86. See 
page 40-21. After 
inserting in lower 
control arm, coat 
thread with Optimoly 
HT. Do not allow Opti- 
moly HT to touch shank 
OT do 1 1 or to pene- 
trate hole in light- 
alloy member {see page 
40 - 14). 


21 


Locknut 


2 




renew, torque: 46 Nm 
(33 ftlb) 


22 


Hex bolt 


2 
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No. 


Description 


Qty 


Note When: 

Rernovi ng 


Instal 1 ing 


23 


Hex bolt (10.9/ 
80 mm long) 


2 




coat thread with Opti- 
moly HT (Optimoly HT 
on bolt shank is im- 
permissible).* Screw 
in until only 2 
threads are visible. 
Do not tighten to 120 
Nm (88 ftlb) until 
assembly is completed 
and springs have 
settled. 


24 


Washer approx. 6 
mm thick, 
dia. approx. 
30 mm 


2 




do not mix up with 
washer No. 27 


25 


Bearing clamp 


1 




check for damage. 
Tighten as specified. 


26 


Hex bolt 
(100 mm long) 


2 




coat threads with 
Optimoly HT (Optimoly 
HT is not permissible 
on bolt shank)* 
Torque: 85 Nm (62 
ftlb) 


27 


Washer 
approx. 4 mm 
thick, 

dia. approx. 
25 mm 


2 




do not mix up with 
washer No. 24 


28 


Guard 


1 







* See note page 40 - 14 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


29 


Lower control 
arm with spoiler 
securing bolts 
cup washers 
securing brack- 
ets 

locknuts 


1 




Renew if damage sus- 
pected. No reworking 
is permissible. 
Tighten bolts No. 23 


of bearing clamp No. 
25 as specified. 
When replacing, da not 
mix up with control 
arm for cars earlier 
than model year 86 . 
Part marked "Porsche" 
(before 86 model 
years, without Porsche 
inscription) . 
Installation overview, 
see pages 40 - 16/ 
40 - 17 
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INSTRUCTIONS FOR ASSEMBLY AND DISASSEMBLY 



Disassembl ing 



1. Unbolt brake caliper and move 
aside without imposing strain on 
brake hose. 

Mounting: until end of model year 
85 




Mounting: 86 models onward 

Beforehand, open plug-in connector 
of ABS and brake-pad wear cable and 
disconnect. 





2. Disconnect ground lead (86 models 
onward). Remove speed sensor. 





3. Press out track rod with 
extractor, e.g. Nexus 168-1. 
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4. Use VW 267a to press out ball 
joint. Take care not to damage 
protective caps of joints. 
{Steering knuckle with cap nut, 
see page 40 - 25). If collar nuts 
difficult to remove, see 
Installing, Item 3. 




Wheel suspension, 86 models onward 
(lower ball joint) . 



Installing 
Note: 

When using Optimoly HT or TA 
assembly paste, note the following: 

Optimoly HT (copper-colored) 

For steel-steel threaded connec- 
tions and contact surfaces of 
assembly parts. 

Never use Optimoly HT on contact 
surfaces of steel to light alloy, 
as moisture will produce corrosion. 
When applied to threads, this lub- 
ricant has no effect on tightening 
torques . 

Optimoly TA (aluminum color) 

For all connections with aluminum 
or with magnesium, for corrosion 
protection. 

When applied to threads, this 
lubricant has a slight effect on 
tightening torques. 




1. Subject all parts to visual 

inspection, if necessary, compare 
with new part. 

If replacement parts are fitted, 
check installation overview, see 
pages 40 - 16 to 40 - 21 
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2. When installing lower control Close slots for outer cams (page 

arm, screw bolts of rear bearing 40 - 23). 
clamp into body until only 2 
threads are visible. 

Do not tighten the two bolts to 

specified torque until assembly 
is completed and springs have 
settled. This keeps front of car 
down. 



3. To prevent ball pins turning and 
to allow installation of collar 
nuts (also for disassembly), 
apply pressure to upper control 
arm to load ball joints. 




Note: 

Spray adjustment plate on lower 
control arm with eccentrics, 
threaded section of track rod, 
threaded pins in upper bearing 
joint and threaded pins in lower 
bearing joint with Tectyl-UL 846 
(Valvoline). This prevents 
corrosion of the threaded elements, 
thus facilitating maintenance and 
repair work. 
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WHEEL SUSPENSION COMPONENTS - INSTALLATION OVERVIEW* 







Identification - Distinguishing Features** 


Fig. 
No. 


Description 


Version A 

until end of model 

year 85 


Version B 

86 models onward 


1 


Upper control arm 


longer than 86 
models onward, ball 
joint at right angle 
to suspension link 


shorter than until 
end of model year 
85, ball joint in- 
cl ined outward 


2 


Lower control arm 


longer than 86 
models onward, no 
identification 
marking 


shorter than until 
end of model year 
85, bears 
"Porsche" inscrip- 
tion 


3 


Track rod 


longer than 86 
models onward 


shorter than until 
end of model year 
85 


4 


Stabilizer linkage 


shorter than 86 
models onward, 
marked with spare- 
part number 


1 onger than unti 1 
end of model year 
85, marked with 
spare-part number 


5 


Stabil izer 


stabilizer knuckle 
shorter and less 
cranked than 86 
models onward (until 
end of model year 
79, solid stabil- 
izer, 80 models 
onward, tubular 
stabil izer) 


stabilizer knuckle 
longer and more 
cranked than until 
end of model year 
85 



* Mounting, clamp, camber and caster eccentrics, pages 40 - 19 to 40 - 21 



** Dimensions, see pages 40 - 17 and 40 - 18. 



40 - 16 Wheel Suspension Components - 
Installation Overview 



Printed in Germany 



928 Front Wheel Suspension 



40 



Version A 

until end of model year 85 


Version B 

86 models onward 







1 Upper control arm 




No "Porsche" 
inscription 

Dim. X = 191 mm 



3 Track rod 



Dim. X approx. 245 mm 



With "Porsche" 
inscription 

Dim. X = 179 mm 



Dim. X approx. 235 mm 
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Version A 

until end of model year 85 


Version B 

86 models onward 







4 Stabilizer linkage 



Spare Part No. (arrow) 

928 343 069 00 

Dim. X approx. 135 mm 



Spare Part No. (arrow) 

928 343 069 01 

Dim. X approx 142 mm 





B 



I 

5 Stabilizer 



Dim. a 
Dim. b 



95 + 3 mm 
38 + 1 mm 



Dim. a = 102 + 3 
Dim. b = 43+1 
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MODIFICATIONS TO MOUNTINGS/NOTES FOR REPLACEMENT 



Until end of model year 85, mountings with trai 1 ing 
ball joints were installed on the front axle. As of September 1983, steel 
mountings were used instead of aluminum. 

This change also necessitated a modification of the camber and caster 
eccentric retaining clamps. The caster and camber eccentrics installed with 
the steel mountings are identical parts and are distinguished from the 
earlier versions by the stamped part No. 928 341 466 00. 



Steel mountings with upright ball joints were installed from model . 
year 86 o n w a r d (modified wheel suspension). This modification 
included redesigning retaining clamps and camber and caster eccentrics 
(retaining clamp with modified mounting point for spring strut, as control 
arm shorter but same strut position as in cars earlier than model year 86), 
There is no difference between caster and camber eccentrics, which are 
distinguished from the original and modified versions by the stamped part 
No. 928 341 466 01. 



Mountings until End of Model Year 85 



Parts Overview: 



Fig. Description Original Version Modified Version 



Item* 



1 
2 
2 
3 
4 



Mounting 



Left-hand clamp 
Right-hand clamp 
Caster eccentric 
Camber eccentric 



928.341.049.10 
928.341.091.03 
928.341.092.03 
928.341.453.00 
928.341.455.00 



928.341.049.12 
928.341.091.05 
928.341.092.05 
928.341.466.00 
928.341.466.00 



See Fig. on page 40 - 20 



w 
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Mountings until End of Model Year 85 
(Parts Overview, page 40 - 19} 

Original Version Modified Version 




The position of the eccentrics has been changed to suit the modified 
mountings. Caster is now set at the inner and camber at the outer 
eccentric. 



The original type of mounting has now been discontinued. The modified 
versions may be retrofitted to these cars. 



Original and modified parts are not interchangeable. This means that when a 
modified mounting is installed in an older car for the first time, new 
clamps and eccentrics must also be used. 

It is permissible to install a modified mounting on one side only. 



Under no circumstances may clamps for cars of rrcdel year 86 onward be used 
(danger of confusion, see note on page 40 - 6e). 
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M 0 u 


n t i n g s , 8 6 


Models 


Parts 


Overview 




Fig. 


Description 


Parts Mo. 


I tern 


new/ cu rrpnt 


No. 




versi on 


1 


Mounting 


928.341.049.08 


2 


Clamp, left 


928.341.091.06 


2 


Clamp, right 


928.341.092.06 


3+4 


Camber and caster 


928.341.466.01 




eccentrics 





Onward 




As with the steel mountings in cars earlier than model year 86, the caster 
is set at the inner and the camber at the outer eccentric. 

It is essential to ensure that incorrect parts are not installed. There is 
a danger of mixing up modified and new/current parts. Example: if the 
wrong clamp is mounted, the installation position of the spring strut is 
incorrect and the clearance between spring strut and upper control arm may 
be impaired. 



Distinguishing Features, Identifi- 
cation Marking of the Modified and 
New/Current Components 

Modified version (until end of New/current version, 86 models 

model year 85) onward 

Clamp: 2 beads at front (arrows) Clamp: No beads at front 

Eccentric: stamped part No. Eccentric: stamped part No. 

928.341.466.00 928.341.466.01 
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CLOSING SLOTS IN BALL JOINTS 

As of September 1982, plastic sealing cord is used to close the slots for 
the outer setting eccentrics of the front-axle ball joints of new cars. In 
this way, dirt is prevented from penetrating the joint, making the 
eccentric easier to operate when servicing. 




If work has been carried out on the front axle, and especially after 
realignment of the wheels, close the slots for the outer eccentrics with 
permanently-elastic sealing material on all cars (arrows). The sealing 
cord, part No. AKD 522.009, used to seal the 924 and 944 tail lamps is 
suitable for this application. 

Before sealing, ensure that slots are dry and free of grease. 



If eccentric does not move freely 
(dirt in slot) we recommend 
removal of the outer eccentric, 
cleaning of the slot and spraying 
with rust remover. Apply Optimoly 
TA to sliding surface of eccentric 
in adjustment area and reinstall 
eccentric. 




Important: 

Never try to free eccentric by hitting ball joint. Impact may damage the 
rubber cap. 

If the rubber cap of a ball joint is damaged, it is essential to replace 
the joint. See also "Inspecting Protective Caps of Ball Joints of Control 
Arms and Track Rods" (page 40 - 24). 
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INSPECTING PROTECTIVE CAPS OF BALL JOINTS ON CONTROL ARMS AND TRACK RODS 

The rubber protective caps of the front-axle ball joints may be damaged by 
external influences, e.g. flying stones, or during assembly. 
If a protective cap is damaged, the joint in question - upper or lower 
control arm, track rods - nust be renewed, as the action of dirt or 
moisture will destroy the joint. For this reason, we also call attention to 
the routine listed in the vehicle maintenance plan: 



"Inspect seating and operation of all joints to steering gear, track rods, 
suspension links and joints, as well as the leaktightness of the protective 
caps" . 



We recommend that the protective caps of the joints be checked whenever 
work is carried out on the front axle (visual inspection}. 



Inspecting Rubber Protective Caps of 
Control Arm Ball Joints: 

1. Raise car on hoist, steering lock disengaged. 

2. Turn front wheels to lock. 

3. Inspect visible areas on left and right after cleaning. Concealed cracks 

are revealed by pinching the rubber cap with the fingers. 
4. Turn front wheels to opposite lock and inspect other half of rubber caps. 

In the vicinity of the brake cover plates, a small area cannot be inspected 
visually. Check this area by hand. 




Upper ball joint Lower ball joint 
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MODIFIED STEERING KNUCKLE, CARS WITH FLOATING BRAKE CALIPERS 



To avoid damaging the rubber boot of the lower ball joint (mounting) with 
commercial puller, the steering knuckle has a press-off lug (only steering 
knuckles for floating brake calipers). 

Steering knuckles without press-off lug have been discontinued and are no 
longer available as spare parts. 

It is permissible to install the newest steering knuckle on one side only. 



Di sassembly 



Lower Ball Joint 



When the securing nut is slackened 
(cap nut - previously normal 
self-locking hex nut) the pin of 
the ball joint is pressed out of 
the steering knuckle, because the 
cap nut acts against the press-off 
lug. 



Upper Ball Joint 



Use VW 267 a to press off as before 
(page 40 - 14). 
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No. 


Description 


Special Tools 


Remarks 


1 


Multi-purpose tool 


VW 771 




2 


Pul 1 er 


9165 




3 


Pressure piece 


P 85 




4 


Pressure piece 


9154 




5 


Pressure plate 


VW 447 i 




6 


Pressure piece 


VW 433 




7 


Pressure plate 


VW 511 
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Notes : 

- The exploded drawing shows the front-wheel bearing arrangement of cars 
with sliding calipers . 

- If the front axle is equipped with floating calipers , brake caliper, 
brake disk, guard and steering knuckle are of different appearance and 
size. 



- The following components of four-piston fixed-cal iper brakes differ in 
appearance and size: brake disk, brake caliper, mounting bolts for 
caliper, outer wheel bearing, wheel hub, guard and steering knuckle. 
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Or 



Or 



No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


1 


Mounting bolt 
(hex bolts for 
sliding and 
floating 
cal ipers) 

(Panhead bolts 
for four-piston 
fixed caliper) 


2 




Coat threads with 
Optimoly HT. TorGue: 
85 Nm (62 ftlb) 


2 


Spring washer or 
washer of four- 
piston fixed 
cal iper 


2 




Renew if necessary 


3 


Brake cal iper 


1 


Do not remove brake 
hose when working 
on front-wheel 
suspension, attach 
to suitable point 
with wire 




4 


Hub cover 


1 


Drive out with 
multi-purpose tool 
VW 771 and 9165 




5 


Clamping nut 
with Allen bolt 


1 




Adjust play in wheel 
bearing. Tighten 
Allen bolt, torque: 
15 Nm (11 ftlb) 


6 


Thrust washer 


1 






7 


Outer wheel 
bearing (larger 
as of 86 model s) 


1 




Inspect, renew if 
necessary, apply 
coating of Shell 
Retinax A multi- 
purpose grease 



Or — 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


8 


Front-wheel hub 
(modified wheel 
bearing, 86 
models onward. 
No. of teeth on 
impulse ring for 
ABS: 45 instead 
of 90). 


1 




Clean centering 
surface for brake 
disk and apply thin 
coat of Optimoly TA 
assembly paste. Pack 
wheel bearing and 
wheel hub with Shell 
Ret in ax A 


9 


Radial seal 


1 


Press out with 
screwdriver. Take 
care not to damage 
seat and impulse 
ring (vehicles with 
ABS) 


Renew. Press in with 
VW 433 and 9154. 
Place VW 511 under 
wheel hub as support. 
Pack recess with 
Shell Retinax A 


10 


Wheel bearing, 
inner 


1 




Inspect, renew if 
necessary, apply coat 
of Shell Retinax A 


11 


Countersunk bolt 


2 






12 


Brake disk 


1 


If difficult to re- 
move, see P. 46-11 




13 


Bearing race for 
outer wheel 
bearing 


1 


Heat wheel hub to 
120 to 150°C 


Heat wheel hub to 120 
to 150°C 




Models earl ier 
than end of 85 




Press out with 
pressure piece 
9154. Place pres- 
sure plate VW 511 
beneath wheel hub 
as support 


Place in position, 
press in with 
pressure piece 9154 




86 models onward 




Drive out by 
placing drift in 
each of the 
grooves in turn 


Place in position, 
press in with 
suitable pressure 
piece, e.g. VW 432 
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No. 


Description 


Qty 


Mote When: 

Removing 


Instal 1 ing 


14 


Bearing race for 
inner wheel 
beari ng 


1 


Heat wheel hub to 
120 to 150°C. Press 
out with P 85 and 
9154. As of 86 
models, the race 
can also be re- 
moved using a drift 
placed in the 
grooves. 


Heat wheel hub to 120 
to 150°C. Place in 
position and press in 
with pressure plate 
VW 447 i and pressure 
piece 9154. Use VW 
511 as support. 


15 


Hex bolt of 

- sliding 
cal i per 

- floating 
cal iper 

- four-piston 
fixed caliper 


2 
4 
4 




Torque: 15 Nm (11 
f tl b) . Coat thread . 
with Optimoly HT. 


16 


Spring ring or 
spring washer 


2-4 




Renew if necessary 


17 


Guard (depending 
on brake system) 


1 






18 


Steering knuckle 
(design depends 
on brake system) 


1 




Inspect front wheel 
bearing for 15 wear. 
Remachining is 
impermissible 
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NOTES ON DISASSEMBLY AND ASSEMBLY 



Disassembling 

1. Drive off hub cover with multi- 
purpose tool VW 771 and 9165. 




2. Use a large screwdriver to lever 
off radial seal. Take care to 
avoid damaging the seat of the 
seal and the impulse ring of cars 
with ABS. 




3, Separate brake disk and wheel 
hub. Heat wheel hub to 120-150°C. 



4a. Cars earlier than end of model 
year 85: press bearing races 
out of wheel hub. 

Bearing race for outer wheel 
bearing 




Bearing race for inner wheel 
bearing 




40 - 32 Disassembling and Assembling 
Wheel Bearing 



Printed in Germany 



928 



Front Wheel Suspension 



40 



4b. 86 models onward: place drift 
in each of the grooves in turn 
and drive bearing races out of 
hub. 



Mote: 

The bearing race for the inner 
wheel bearing can be pressed out 
using P 85 and 9154 as before (cars 
earlier than 86). 






2b. 86 models onward: place the 
outer bearing race in the wheel 
hub and press in until seated 
with suitable pressure piece, 
e.g. VW 432. 



3. Position inner bearing race and 
press in until seated with 
pressure piece 9154 and pressure 
Assembling plate VW 447 i. Place VW 511 

beneath wheel hub as support. 

l.Heat wheel hub to 120-150°C. 



2a. Install outer bearing race and 
(cars earlier than end of 85} 
press in until seated with 
pressure piece 9154. 
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4. Press in radial seal until flush 6. Tighten cap bolt of clamping nut 
with hub. to 15 Nm (11 ftlb), without 

turning the clamping nut. 




7.Recheck setting by moving thrust 
washer, readjust if necessary. 



5. Adjust front wheel bearing, 
noting the following points: 
Tighten clamping nut slightly, 
turning the hub. Slacken clamping 
nut until the thrust washer can 
just be moved with a screwdriver 
under finger pressure. Do not use 
hub as a lever for screwdriver. 
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No. 


Description 


Special Tools 


Remarks 


1 


Press-out tool 


VW 267 a 




2 


Tensioning device 
or 

Tensioning device 


VW 340 


Porche version manu- 
factured by Klann, 
desription/suppl ier 
see Workshop Manual 
(Workshop Equipment 
3, Group 4). 


3 


Sickl e wrench 

DIN 1810 dia. 80/90 




Commercially avail- 
able, e.g. Saltus 
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REMOVING AND INSTALLING SPRING 
STRUT 



R e m o v i n g 



1. Working from engine compartment, 
remove three self-locking nuts on 
wheel arch. 



3. Unscrew self-locking nuts from 
upper control arm (inside engine 
compartment) . 





I n s t a 1 1 i n g 



Renew all self-locking nuts. Coat 
rubber bush in mounting eye with 
Molykote U. 
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No. 


Description 


Qty. 


Note When: 

Removing 


Instal 1 ing 


^* 


Self-locking hex 
nut 


1 


Extend coil spring 
with VW 340 or 
Klann KL - 0014 


Renew and tighten to 
60 Nm (44 ftlb) 


2* 


Washer 


2 






3* 


Damper mounting, 
upper 


1 




Coat rubber bush 
with Molykote U 


4 


Spring plate, 
upper 


1 






5 


Coil spring 


1 




Note arrangement and 
assembly instructions 


6 


Protective tube 


1 




Overall length 
approx . 170 mm 


7** 


Booster spring 


1 




Note installation 
position 


8* 


Stop washer 


1 




Install with grooves 
down 


9* 


Supporting cover 


1 




Boge only 


10 


Spring plate, 
i ower 


1 


Mark installation 

pub 1 L 1 url 


Install right way 

1 UU NU 


11 


Damper 


1 




Check efficiency, 
renew if necessary. 
Standard: 
Boge (black)** 
Optional : 
Bilstein (green) 



* Same parts as those used in adjustable spring strut 

** Same parts as those used in adjustable spring struts earlier than 
end of model year 1985 
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Note When : 



No . 


Description 


Qty- 


Removing 


Instal 1 ing 


1* 


Self-locking hex 
nut 


1 


Extend coil spring 
with vw 340 or 
Klann KL-0014 


Renew and tighten to 
60 Nm (44 ftlbj 




Washer 


n 
C 






0 1 * 


Damper mounting, 
upper 


1 




Coat rubber bush 
with Molykote U 


4 


Spring plate, 
upper 


1 






= 


Coil spring 


1 




Note arrangement, 
tolerance group and 
assembly instruc- 
tions. Different 
spring rates (spring 
hardness ) 


6 


Protective tube 


1 




Overall length 
approx. 150 mm 


7 


Booster spring, up 
to end of Mod. yr. 
85* natural color 
(35 mm spring 
travel ) 86 model s 
onward black (39 
mm spring travel ) 


1 




Note installation 
position 


8* 


Stop washer 


1 

(2) 




Install with grooves 
down ,2 washers in 928 
S4 "Club Sport Version 


9* 


Supporting cover 


1 




Boge only 


10 


Spring plate, 
lower 


1 


Mark installation 
position 


Instal 1 right way 
round. 
Boge: black 
Bilstein: yellow 



* Same parts as used in non-adjustable spring strut. 
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Note When: 



No. 


Description 


Qty. 


Removing 


Instal 1 ing 


11 


Adjustment nut 


1 




Grease thread, re- 
cess and contact 
surface for spring 
plate with Optimoly 
TA 

Boge and Bilstein 
are different 


12 


Threaded ring 


1 




Boge only. 
Install with inner 
bevel down. 
Coat thread with 
Optimoly TA 


13 


Damper 


i 




uamper design modi- 
fied, 86 model s 
onward 

Damper installation 
overview P . 40 - 51 

Spring installation 
overview, note 
P. 40 - 46 
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NOTES ON DISASSEMBLY AND ASSEMBLY 
Disassembling VW 340 

I.Mark position of lower spring 
plate relative to damper for 
reinstallation. 



2. Using Porche version Klann spring 
tensioning device (see Workshop 
Manual) or VW 340, extend coil 
spring. 

Remove self-locking nut from 
piston rod. 

Remove washer and upper damper 
mounting. 



KL - 0014 (Klann) 





3. When using special tool VW 340, 
release coil spring by unscrewing 
each of the expansion bolts in 
turn. 



Note: 

A great deal of caution is required 
when working with the extremely 
powerful coil spring. 
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Testing Dampers 

Dampers can only be tested properly 
on a testing machine. Dampers which 
no longer perform adequately cannot 
be identified by visual inspection 
or function testing, which will, 
however, identify completely 
defective units. 



Note: 

Differences between dampers, P. 
40 - 51 



Boge Pressureless 
Damper 

With damper in installation posi- 
tion, extend and compress by hand. 
The damper must move smoothly and 
with uniform resistance throughout 
its travel. The extension and com- 
pression stage damping must be 
clearly perceptible up to the limit 
positions. Dampers which have been 
stored for an extended period 
should be operated several times in 
their installation position. Renew 
leaking dampers 



Because of the gas pressure, resis- 
tance increases as the piston rod 
moves further into the damper- 
Dampers which have been stored for 
lengthy periods should be operated 
several times in their installation 
position. 

Renew leaky dampers. 

Dampers in which the gas pressure 
has diminished (damper does not 
return automatically to the 
extension-stage stop), but which 
bear no indication of oily leaks 
and which fulfill all other 
requirements can be reused. 
Dampers which show traces of oil 
loss and which have depressurized 
must be renewed. 



Bilstein Dampers 

Worn Bilstein Dampers 
can be identified with ease. 
Measure distance X with damper 
fully compressed (i.e. as far as 
possible). If distance X exceeds 
35 mm (29.5 mm when new), the 
damper must be replaced. 



Boge Gas 
Dampers 



pressure 



With damper in installation 
position, extend and compress by 
hand. The damper must move smoothly 
throughout its travel. The 
expansion and compression stage 
damping must be clearly perceptible 
up to the final position. 
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Assembl i ng 

l.Mote arrangement of coil springs. 
See P. 40 - 46 for adjustable 
spring strut. 

See pp. 40 - 47 to 40 - 49 for 
non-adjustable spring struts. 
End of coil spring points toward 
upper spring plate. 




2. If parts which affect the height 
setting of adjustable spring 
struts have been replaced, begin 
by moving the adjuster nut to its 
original position. After instal- 
lation, readjust height setting 
as necessary, see Item 5. Lubri- 
cate threaded ring or thread and 
adjuster nut and recess with 
Optimoly TA . 



Note (for information only) 

During original assembly of the 
struts, the adjuster nut is mounted 
as follows: 

Boge spring strut: threaded ring 
flush with adjuster nut at top 
(arrow) or threaded ring approx. 
5 mm lower. 

Bil stein strut: adjuster nut 
screwed down to bottom. 




3. To avoid dislocation of the lower 
spring plate of non-adjustabl e 
spring struts, only 2 spacers may 
be used per strut for height ad- 
justment. When converting from 
Bil stein to Boge dampers 
(pressurel ess) , the white/green 
spring can be reused if a spacer 
is installed (P. 40 - 47 to 
40 - 49). 
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4. Because of the 14° offset of 
upper spring plate to mounting 
eye (of control arm) when the 
strut is installed, it may be 
necessary to determine the 
position of the lower spring 
plate as follows when the strut 
is assembled: 



Mount upper spring plate on car. 
With lower spring plate and coil 
spring at damper installation 
position, set damper on lower 
control arm. 



Mote: 

- Adjustable spring struts can also 
be brought to their installation 
positions by turning the adjuster 
nut (hold strut at bottom). Turn 
nut in the direction which allows 
end of spring to remain against 
spring-plate stop. 



- If a Klann spring tensioner is 
used (no vise required) the strut 
can be brought to its instal- 
lation position with the spring 
pre-tensioned . Screw self-locking 
nut onto piston rod (risk of 
accident) . 



5. Adjust height setting of adjus- 
table spring struts as 
neccessary . 



Note: 

Moving the adjuster nut (spring 
pre-load) through 5 mm adjusts the 
vertical setting by approx. 10 mm. 

In this context, note the 
fol 1 owing: 

Any one-sided height adjustment 
also changes the wheel loading. 
When the load on any one wheel is 
changed the loads on the other 
wheels also change . 
If no wheel-load meter is 
available, the 2 height adjuster 
nuts on a common axle should be 
changed by the same amount to keep 
the wheel- load difference from 
left to right within permissible 
limits. (Difference from left to 
right per axle, irax. 20 kg). 



Move end of coil spring to upper 
spring plate stop. Turn lower 
spring plate until the spring 
touches the lower stop as well. 
Mark position of lower spring 
plate to damper. Assemble struts 
as marked. 
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COIL SPRINGS FOR ADJUSTABLE SPRING STRUTS 



Two types of front-axle springs are available. The springs have different 
spring rates (spring hardness). The springs are color-coded. 



The springs with green and brown codes are subdivided in tolerance groups. 



When repairs are carried out, always install springs with the same color 
code. As the vehicle height can be adjusted, it is not necessary to select 
spring groups to suit certain models (e.g. left-hand or right-hand drive). 



Coil Spring Part No. 928 343 511 06 (green) 

Used in: 928 S with pressurel ess Boge dampers from September 1983 to end 
of model year 85. 

928 S with Bil stein dampers from February 1984 onward. 



Group 


Color code 


Spring force F where 
length L-, = 191 mm 


Ordering 
index 


Free length 
(new springs) 


1 

2 
3 


1 x green 

2 x green 

3 x green 


6377 - 6573 N 
6574 - 6769 N 
6770 - 6965 N 


201 

202 
203 


approx. 350 mm 
approx. 350 mm 
approx. 350 mm 


Coil 


Spring 


Part No. 928 343 511 09 (brown) 


Used in: 


928 S with Boge gas-pressure dampers 

extra (sport) 

- 86 models onward 


as standard and optional 


Group 


Color code 


Spring force F where 
length = 191 mm 


Ordering 
index 


Free length 
(new springs) 


1* 

2 
3 


1 x brown* 

2 x brown 

3 x brown 


6375 - 6570 N 
6571 - 6766 N 
6767 - 6963 N 


401 
402 
403 


approx. 340 mm 
approx. 340 mm 
approx. 340 mm 
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COIL SPRINGS FOR NON -ADJUSTABLE SPRING STRUTS 



Three types of front-axle springs are available. The different types are 
color-coded - blue, white, white/green. 



The springs with blue and white coding are subdivided in tolerance groups. 

When repairs are carried out, always install springs with the same color 

coding, As the car tends to settle in the course of its service life and 

installation of a single spring could upset the vehicle height, we 

recommend replacement in pairs. 



Coil Spring Part No. 928.343.511.01 (blue) 



Used in: 928/982 S with Boge dampers 

As of start of range up to following chassis numbers 



92 AO 80 0645 
92 AO 81 0714 
92 AO 82 0127 



928 Europe/rest of the world/Japan 
928 USA 
928 S 



Group 


Color code 


Installed in 


Spring force F where 
length L 1 = 217 mm 


Ordering 
index 


1 


1 x blue 


Vehicles 


6377... 6573 N 


301 






without air 










conditioner 






2 


2 x blue 


Vehicles with 


6574. ..6769 N 


302 


3 


3 x blue 


air conditioner 


6770. ..6965 N 


303 



For a brief period, group 1 springs with spacers were installed in vehicles 
equipped with air conditioners. 

Group 2 and 3 springs without spacers can be installed in these vehicles. 
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Coil Spring Part No. 928.343.511.03 (white) 



Used in: 928/928 S with Boge dampers 

as of following chassis numbers: 

92 AO 80 0646 928 Europe/rest of the world/Japan 
92 AO 81 0715 928 USA 
92 AO 82 0128 928 S 



Group 


Color code 


Installed in 


Spring force F where 
length = 211 mm 


Ordering 
index 


1 

2 


1 x white 

2 x white 


L-H drive cars 
R-H drive cars 


6377. ..6573 N 
6574. ..6769 N 


901 
902 


Group 1 springs with spacers have also been installed in right-hand drive 
cars. Refer to table when replacing. 


Springs with 3 white dots (discontinued) were installed in a 
of cars. Use group 2 springs as replacements. 


small number 


Coil 


S p r i n 


g Part No 


928.343.511.04 (white/green) 


Used in 


: 928/928 S w 


ith Bilstein dampers for all cars. 




Group 


Color code 


Installed in 


Spring force F where 
length Lj = 205 mm 


Ordering 
i ndex 


1 


1 x white/ 
green 


all cars 


6377. ..6630 N 


none 
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Effect on Height of Front Axle 



1. Front Axle Springs 

Springs with approx. 200 N more force at a standard test length (e.g. 
tolerance group II springs as opposed to group I) increase the height o1 
the front axle by approx. 5-15 mm. 



2. S p a c e r 

Placing a spacer beneath the lower spring plate increases the height of 
the front axle by approx. 10 mm. A maximum of 2 spacers per spring strul 
is permissible. 




3. Gas-pressure Dampers (Bilstein) 

If Boge dampers are replaced by Bilstein dampers and no further changes 
implemented, i.e. the same coil springs are reused, the front axle is 
raised by approx. 10 mm because of the gas pressure in the latter 
dampers. We recommend use of springs Part No. 928.343.511.04 in con- 
junction with the gas-pressure dampers. 
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DAMPERS - INSTALLATION OVERVIEW, IDENTIFICATION AND DISTINGUISHING FEATURES 



Front axle 



Non-adjustable front- 
axle spring strut 






ir i 
Si 


3x1 
ngl 
Dc 


a p 
ibh 

r n 


ipe 
- P 

2SS 

Ga 


ipe 
j re 
s p 
Bo 


1 oc 

i es 
*es 
:e 

□ 1 


s 

sure 

1 blc 111 


Paint coding, 
Identification 


928/928 S 
standard 


X 


0 




X 
0 


X 
0 




X 
0 






black* 
black** 


928/928 S 
optional extra 


X 


0 


X 
0 






X 
0 




X 
0 




green 
green 


Adjustable front- 
axle spring strut 






















928 S stardard 
until end of model 
year 85 


X 


0 




X 
0 


X 
0 




X 
0 






black* 
black** 


928 S optional 
extra until end of 
model year 85 


X 


0 


X 
0 






X 
0 




X 
0 




gol c 
gold 


928 S standard 
86 models onward 


X 


0 




X 
0 




X 
0 


X 
0 






grey 
grey 


928 S optional extra 
86 models onward 
alternative 


X 
X 


0 
0 


X 
0 


X 

0 




X 
0 
X 
0 


X 
0 


X 
0 




red 
red 
gold 
gold 



*/** Identical parts 
Note: 

Optional Extra 

When removed, the pressureless damper will remain in any desired position. 
When the gas pressure damper is removed it extends to the expansion stage 
stop. 



Sport Tuning 
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Technical Data 



Rear Axle 



Wheel suspension Independent wheel suspension with lower diagonal suspension 

links and upper wishbones, coil springs and internal dampers. 



Springs 



1 coil spring per wheel 



Dampers 
Make/Installation 



double -action hydraulic dampers 
page 42 - 18 d 



Stabilizers 



0 21 mm 

0 22.5 x 3.5 mm {tubular stabilizers) 
modified in course of model year 1981 



Spacers 



standard up to end of MY '91 
"Club-Sport"- Version 
standard as of MY '92 



17 mm per wheel 
38 mm per Rad 



Technical Data 

Printed in Germany - XXIX, 1992 
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TIGHTENING TORQUES FOR REAR AXLE 



Location 


Description 


Thread 


Material 


Torque Nm 
(ftlb) 


Tranverse member to 
body 


Hex bolt 


M 10 






8.8 


46 (33) 


Light alloy casting 
{suspension link 
bearing) for lower 
control arm (86 
models onward) to 
body 


Hex bolt 


M 10 








46 (33) 


Lower suspension 1 ink 
to transverse member 
(camber eccentric) 


Locknut 


VNM 
14 x 


1 


.5 


10 


200 (146) 


Lower suspension link 
to body or light-alloy 
casting (track 
eccentric) 


Locknut 


VNM 

12 x 


1 


.5 


10 


120 (88) 


Bearing link to lower 
suspension link 


Locknut 


VNM 
12 x 


: 


. D 


8 


85 (62) 


Brake caliper to 
wheel carrier 


Hex bolt 


M 12 


X 


1.5 


8.8 


85 (62) 


Wheel carrier to 1 ower 
suspension link 


Locknut 


VNM 
14 x 


1 


.5 


8 


140 (103) 


Upper suspension link 
to transverse member, 
upper suspension link 
to wheel carrier 


Locknut 


VNM 10 




8 


46 (33) 


Propshaft or rear 
axle to wheel hub 


Locknut 


VHM 

22 x 


1 


.5 


8 


460 (322) 


Propshaft to differ- 
ential and input shaft 


Cap bolt 


M 10 






12.9 


81 (59) 


Wheel to wheel hub 


Wheel nut 


M 14 


X 


1.5 


AL 


130 (94) 


Spring strut to body 


Locknut 


VNM 10 




8 


46 (33) 
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42 


Location 


Description 


Thread 


Material 


Torque Nm 
(ftlb) 


Rubber bushing on 
piston rod (spring 
strut) 


Locknut 


VNM 

12 x 1 . b 


8 


58 (42) 


Transmission bearing 
to rear-axle trans- 

vprcp mpmbpr 


hex do it 


M 1 9 v 1 K 
M l£ X 1.3 


8.8 


85 (62) 


Stabilizer bearing to 

K n.rl \/ 

u uu^y 


Hex bolt 


M 10 


8.8 


46 (33) 


Stabilizer linkage to 

1 UWc i bUb^cnblUII 1 1 f 1 Is. 


Hex bolt 


M 10 


8,8 


46 (33) 


Stabilizer linkage to 


Locknut 


VNM 10 


8 


46 (33) 


Speed sensor to wheel 
earner 


Cap bolt 


M 6 


8.8 


10 (7) 


Angle bracket to wheel 
Carri cr 


Hex bolt 


M 6 


8.8 


10 (7) 


Angle bracket to 
transverse memoer 


Locknut 


VM 6 




6 (4) 


Guard to wheel carrier 


Locknut 
Hex bolt 


VEM 8 
M 6 


8 

8.8 


23 (17) 
10 (7) 
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No. 


Description 


Special Tool 


Remarks 


3 


Punch 


VW 407 






Thrust plate 


VW 4 02 






Tube 


VW 415 a 




4 


Punch 


VW 408 a 






Support ring 


VW 440 




6 


Thrust tube 


VW 455 




7 


Remover/installer 


VW 459/2 


Part of VW 459 


8 


Thrust tube 


P 263 
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ascription 



C*y. 



Note When 



Removing 



Installing 



Special 
Instructions 



2 
3 

4 
5 



7 
8 



10 

12 

■I O 

14 

15 

16 
17 
18 

19 
20 



Self-locking nut 
Washer 

Socket head holt 

Axle shaft 
Lock nut 



6 Washer 



Plug 

Cover 

Lockout 

Washer 
Pivot pin 
Washer 
Cone washer 
Spring strut 

Locknut 

Cone washer 
Bolt 

Cone washer 
Hub assembly 
Bolt 



J 

6 

: 

~ 

3 
1 
1 

2 

2 
1 
J 
2 
] 



Replace if necessary. 
Tighten to specified 
torque 



Tighten to specified 
torque 

Check for damage 

Replace, tighten to 
specified torque 



Replace, tighten io 
specified torque 



If necessary, replace 
seal on mounting 
plate 

Replace, tighten to 
specified torque 



Straightening not 
permitted 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


21 

22 


Upper control arm 
Upper arm mount 


1 
2 


Position correctly 


Straightening not 
permitted 


23 


Bolt 


1 


Tighten to specified 
torque 




24 


Washer 


2 






25 


Locknut 


1 


Replace and tighten 
to specified torque 




26 


Bolt 


1 






27 


Stabilizer suspension 


1 


Check for damage 


page 42 - 6 


28 


Locknut 


1 


Tighten to specified 
torque 




29 


Eccentric disc 


1 






30 


Eccentric boft 


1 






31 


Locknut 


1 


Tighten to specified 
torque 




32 


Washer 


1 






33 


Eccentric bolt 


1 


Lubricate with 
MoS? grease 




34 
35 


Lower control arm 
Locknut 


1 
1 


Check for damage 

Replace and tighten 
to specified torque 


Left and right 
sides not inter- 
changeable, 
welding and 
straightening not 
permitted 


36 


Washer 


2 


Replace if necessary 




37 


Bolt 


1 






38 


Mount 


1 


Poskion correctly 




39 


Rubber mount 


1 




page 42 - 6 


40 


Rubber mount 


2 




page 42 - 6 
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NOTES ON DISASSEMBLY AND ASSEMBLY 



Disassembl ing 




4. Remove parking brake shoes and 

expansion lever. Pull parking 6. Unscrew eccentric bolts and 

brake cable out of its guide in stabilizer linkage bolt and 

wheel carrier. remove lower diagonal suspension 

link. 



w - 
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Notes on Wheel 
Suspension, 86 
Models Onward. 

The exhaust system has been 
modified as of model year 86. Two 
secondary mufflers are mounted near 
the control arms, one on each side. 

This modification has necessitated 
modification of the following 
components: 

- Rear axle transverse member 

- Bearing link of lower suspension 
link mounted on a removable 
light-alloy casting (instead of 
directly on body). 

- The length of the track eccentric 
bolt (2) has been changed to suit 
the modified bearing (bolt shank 
approx. 10 mm longer) . 




Assembl ing 



1. Inspect parts for damage, compare 
suspect parts with new parts. Do 
not mix up left-hand and right- 
hand lower diagonal suspension 
links (otherwise spring travel is 
impaired) . 



2. Coat shanks of camber and track 
eccentric bolts with Optimoly TA 
(instead of multi-purpose grease 
with MoS„) and coat thread with 
Optimoly HT. Apply a coating of 
Molykote U to rubber bushing of 
stabilizer linkage and rubber 
bushings No. 39 and 40 of lower 
control arms (page 42 - 2) before 
installing suspensions links in 
car. 

See Table of Consumables (Tech- 
nical Information Group X) for 
further lubrication notes and 
specifications. 

Note: 

Spray toe-in eccentrics and camber 
eccentrics on both sides, adjust- 
ment for spring plate on damper and 
ends of bearing bolt threads (wheel 
carriers) with underbody wax such 
as Tectyl - UL - 846 manufactured 
by Valvoline. This precaution pre- 
vents corrosion of the threaded 
connections, thus facilitating 
future maintenance and repair work. 



3. Tighten bolts and nuts to 
specified torque. 



4.A1 ign axles . 
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No. 


Description 


Special Tool 


Remarks 


1 


Punch 


VW 407 




2 


Base plate 


VW 441 






Drive sleeve 


VW 244 b 






TUbt; 


VW 415 a 




5 


Extractor 




Standard 
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No 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 














Self-locking nut 


1 


Replace if necessary, 
tighten to specified 
torque 




2 


Washer 


1 






3 


Socket head bolt 


6 


Tighten to specified 
torque 




4 


Axle shaft 


1 


Check for damage 




5 


Wheel hub 


1 


Press off with Press on with 
VW 244 b and VW 244 b. whereby 
suitable base ball bearing inner 
plates race must be on 
VW 415 a 




6 


Circlip 


1 


Replace if necessary 




7 


Brake backing plate 


1 


Insert wheel hub in 
ball bearing before 
pressing in 




8 


Ball bearing 


1 


Heat hub carrier Heat hub carrier to 
to 120 - 150° C 120 - 150° C (248 - 
(248 - 302° F). 302° F). Install new 
Press out with bearing. Place 
VW 415 a VW 441 underneath 
hub carrier and press 
on lightly with 
VW 415 a, being 
careful that inner 
races do not fall 
out 




9 


Hub carrier 


1 






10 


Gasket 




Replace 
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DISASSEMBLING AND ASSEMBLING HUB ASSEMBLY 



Disassembling 




2. Remove circlip. 




3. Press out ball bearing with VW 415 a after 
heating hub carrier to 120 - 150° C (248 - 
302° F). 
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Assembling 

1. Heat hub carrier to 120 - 150° C (248 - 302° F), 
install ball bearing and then pres on slightly. 




2, Press in wheel hub after installation of circlip 
and brake backing plate. 
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REPLACING LOWER DIAGONAL CONTROL ARM LINK PIN 



Removing 



1. Remove bolt from link pin. 



2. Place lower control arm on Special Tool VW 402. 
Press out link pin with Special Too! VW 407. 




I n s t a I I i n g 



1 . Coat holder and link pin with waxfree Capella Oil B 
(Texaco). Install link pin by hand so that bend of 
link pin faces in toward lower control arm ard 
holes for mounting bolt are aligned. 



2. Press in link pin far enough so that bolt can be 
installed without applying force. 



Note 

Rubber mounts used for lower control arms have a 
long service life, but if they do have to be replaced 
this can be accomplished with the following toots and 
application of waxfree Capella Oil B. 




Rubber mount for pivot pin of shock absorber 
and hub carrier 



Rubber mount for camber eccentric bolt 



Removal 

VW 459/2 
VW 408 a 
P 263 

First press out inner 
metal bushing. 

VW 402 
VW407 



Installation 

VW 459/2 
VW 455 

Make sure that inner 
bushing is not displaced. 

VW 402 
VW 407 
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REPLACING UPPER CONTROL ARM MOUNT 



Removing Installing 



Press out mount with Special Tool VW 408a, using Press in mount, using waxfree Capella Oil B 

Special Tool VW 415 a as a base. (Texaco! and Special Tools VW 415 a and 408 a. 

Position correctly. Apply pressure pad to 
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REMOVING AND INSTALLING SPRING STRUT 



Removing 

1 , Unscrew three self-locking nuts from 
spring strut in luggage compartment. 




2. Removewheel, 

3. Unscrew front nut on pivot pin of lower 
control arm, counterlocking and counter 
holding the rear nut with a separate 

M 14 x 1 .5 nut. Remove pivot. 

4. Disconnect stabilizer bar link at control 
arm. 




Installing 

1 . Replace self-locking nuts. Check spring 
strut seal, making a new permanently 
elastic seal on the mounting plate 300mrn 
long and circular in shape with, for 
example, Prestik 4 mrn d i a . , Item No. 
0593 from Bosttk. Coat rubber mount on 
mounting eye with Molykote U. 

2. Tighten to specified torques. 



3. Note installed position of lower shock 
absorber. 




Note 

Turn lower shock absorber to correct 
position with a hook wrench applied to 
adjusting nut. Select direction of turning so 
that stop of spring retainer remains on end 
of spring. Further the adjusting nut must not 
be turned against the threaded sleeve, so 
that the car height adjustment is not 
changed. 
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TOOLS 




No. 


Description 


Special Tools 


Remarks 


1 


Tensioning device 


VW 340 






or 








Tensioning device 




Porsche version by 








Klann, see Workshop 








Manual (Workshop 








Equipment 3, group 4) 








for description/ 








suppl ier. 


2 


Sickle wrench 




commercially available, 




DIN 1810 




e.g. Saltus 




dia. 80/90 
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No. 



Description 



Qty 



Removing 



Note When: 



Instal 1 ing 



2 
3 
4 



6 
7 

8 



10 



11 



12 



13 



Locknut 



Washer 



Cover 



Dirt 
excluder 



Locknut 



Washer 



Mounting 
pi ate 



Rubber 
support 



Damper 
bushing 



Support 
plate 



Spring plate 



Coil spring 



Protective 
tube 



Stretch coil spring 
with VW 340 or Klann 
KL - 0014 



renew, torque: 46 Nm 
(33 fltb) 



renew, torque: 58 Nm 
(42 ftlb) 



coat with Molykote U 



coat with Molykote U 



see note on page 
42 - 18c 



see note on page 
42 - 18c 



note allocation, 
tolerance group and 
remarks on page 
42 - 18b/c 
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No. 


Description 


Qty 


Note When: 

Removing 


Instal 1 ing 


14 


Circl ip 


1 






15 


Secondary spring 


1 




Check installation 
position 


16 


Stop 


1 




Install with grooves 
down 


17 


Lower spring 
pi ate 


1 




Coat contact surface 
for adjuster nut with 
Optimoly TA. 
Note remarks on page 
42 - 18c 


18 


Support cover 


1 




Boge only 


19 


Threaded sleeve 


1 




Coat thread with 
Optimoly TA. See 
remarks on page 
42 - 18c 


20 


Adjuster nut 


1 




Check freedom of 
movement (to facil i - 
tate adjustment). Boge 
and Bilstein are 
different. See remarks 
on page 42 - 18c 


21 


Damper 


1 




Check efficiency, 
renew if necessary. 
Modified dampers as of 
model year 86. Damper 
installation overview, 
page 40 - 18d 
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NOTES ON DISASSEMBLY AND ASSEMBLY 



Disassembling 

1. Using Porsche-version Klann 
spring tensioning device (see 
Workshop Manual) or VW 340, 
stretch coil spring. 
Remove self-locking nut from 
piston rod. Remove mounting plate 
with support plate. 



Testing Dampers 

Dampers can only be tested properly 
on a test bench. Although ineffi- 
cient dampers cannot be identified, 
a visual inspection or check of 
operation will identify completely 
defective dampers. 



VW 340 



Note: 

Distinguishing features of dampers, 
see page 42 - 18d. 




2. If special tool VW 340 is used, 
relax tension on coil spring by 
screwing down each of the 
clamping bolts in turn. 



Boge Dampers, 
Pressurel ess 



With damper in installation 
position, extend and compress by 
hand. The damper must move smoothly 
and with uniform resistance through 
its entire travel. The extension 
and compression-stage damping must 
be felt clearly right up to the 
final positions. Dampers which have 
been stored for an extended period 
of time should be pumped in and out 
several times in the installation 
position. Replace leaking dampers. 



Boge Gas 
Dampers 



Pressure 



With damper in installation 
position, extend and compress by 
hand. Damper must move smoothly 
throughout its travel. Extension 
and compression-stage damping must 
be felt clearly right up to final 
positions. Because of the gas 
pressure, the resistance of the 
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piston rod increases as the rod 
moves into the damper. If dampers 
have been stored for a long time, 
pump in and out several times in 
installation position. 

Replace leaky dampers. 

If dampers have depressurized 
(damper does net return automati- 
cally to expansion-stage and stop), 
but show no signs of escaping oil 
(oil stain) and fulfill the 
remaining requirements, they can be 
reused. Dampers which show traces 
of oil leaks and have lost their 
gas pressure must be replaced. 



Bilstein Dampers 

Worn Bilstein 
dampers can be readily 
identified. 

Measure dimension X with damper 
completely compressed (i.e. as far 
as possible). If dimension X is 
larger than 18 mm (new damper 
8.5 mm), the damper must be 
repl aced. 




Assembl ing 

Rear-axle springs are available in 
three versions. The versions are 
color-coded. 



The springs with green, yellow and 
blue coding are further subdivided 
in tolerance groups. 



When replacing, always install 
springs with the same color coding. 
Under no circumstances may yellow, 
green and blue springs be combined . 



As car height is adjustable, it is 
not necessary to correlate spring 
groups with certain model types 
(e.g. with or without air con- 
ditioner, left-hand or right-hand 
drive) . 



Coil spring (green) 

928, until end of model year 78 

Part No. 928.333.531.09 



Gr. 


F where 


Col or 


Order- 




Lj = 272 mm 


code 


ing 








Index 


1 


4719... 4817 N 


1 green 


201 


2 


4818. . .4915 N 


2 green 


202 


3 


4916... 5013 N 


3 green 


203 
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Coil spring (yellow) 
928/928 S from 79 models until 
current 84 model year (see note 
below), Part No. 928.333.531.12 



Gr. 


F where L, = 


Color 


Order 




253.5 mm 


code 


index 


1 


4710. . .4810 N 


1 yellow 


101 


2 


4811. ..4910 N 


2 yel 1 ow 


102 


3 


4911. ..5010 N 


3 yellow 


103 



Note: 

As of the following chassis 
numbers : 



92 ES 840 416 
92 ES 849 568 

92 ES 860 562 



928 S Europe/r.o.w 
928 S Japan 
928 S USA 



in the current 84 model year, the 
coil springs, both spring plates of 
the supporting plate and the adjus- 
ter nut with threaded sleeve have 
been modified to reduce weight. 



Coil spring (blue) 

928 S, installed in the current 84 

models as of the chassis numbers 

listed above, Part No. 928.333. 

531.14. 



Gr. 


F where L, = 




Col or 


Order 




249.8 mm 




code 


index 


1 


4680.. .4800 


N 


1 blue 


301 


2 


4801. ..4920 


N 


2 blue 


302 


3 


4921. . .5040 


N 


3 bl ue 


303 
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DAMPERS - INSTALLATION OVERVIEW, IDENTIFICATION AND DISTINGUISHING FEATURES 

Front axle 



Non-adjustable front- 
axle spring strut 




Re 


ar 
Si 


axl 
ngl 

Do 


e 

e p 
ubl 
Pr 


i pe 

a p 

9S S 

Ga 


ipe 
jre 
s p 
Bot 


les 
res 
3e 
Bi 


s 

sure 
1 stein 


Paint coding, 
Identification 


928/928 S 
standard 


X 


0 




X 
0 


X 
0 




X 
0 






black* 
black** 


928/928 S 
optional extra 


X 


0 


X 
0 






X 
0 




X 
0 




green 
green 


Adjustable front- 
axle spring strut 






















928 S standard 
until end of model 
year 85 


X 


0 




X 
0 


X 
0 




X 
0 






black* 
black** 


y^o S opti ona i 
extra until end of 
model year 85 


V 
A 


0 


A 

0 






Y 
A 

0 




y 

A 

0 




n d 1 H 
uu 1 u 

gold 


928 S standard 
86 models onward 


X 


0 




X 
0 




X 
0 


X 
0 






grey 
grey 


928 S optional extra 
86 models onward 
alternative 


X 
X 


0 
0 


X 
0 


X 
0 




X 
0 
X 
0 


X 
0 


X 
0 




red 
red 
gold 
gold 



*/** Identical parts 
Note: 

Optional Extra = Sport Tuning 

When removed, the pressure! ess damper will remain in any desired position. 
When the gas pressure damper is removed it extends to the expansion stage 
stop. 
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REMOVING AND INSTALLING AXLE SHAFT 



Axle Shaft Bolted on Both Sides 



Removing 

1 . Remove cylinder head bolts on transmission 
and wheel ends. 




2. Run out axle shaft on righthartd side toward 
inside. 

3. Run out axle shaft on lefthand side toward 
outside, after removal of rear wheel. Make 
sure that grease from constant velocity joint 
does not come on brake disc. 




Axle Shaft Welded on One Side 
Removing 

1 . Remove socket head bolts on transmission end 
and se f-locktng nut on wheel end. 



Note: 

Self- locking nut is accessible after removing wheel 
cover. 

Wheels do not have to be removed. 



2. Run out axle shaft on right and left sides toward 
inside. 

Lower rear end of exhaust assembly on left side. 



Installing 

1 , Run axle shaft into wheel hub on wheel end 
(lubricate splines and threads with Optirnoly 

HT). 

2. Install socket head bolts on transmission end 
(axle shaft flange surfaces must not have grease). 



3. Tighten socket head bolts to 83 Nm and self- 
locking nut to 460 Nm. 



Installing 

Clean axle shaft flange surfaces to remove grease. 
Tighten bolts to 83 Nm. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Circlip pliers 


VW 161 a 






Punch 


VW 408 a 




3 


Plate 


VW 401 






sleeve 


VW 455 
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No. 


Description 


Qty. 


Note When 

Removing 


Installing 


| Special 


1 


Circlip 


2 




Replace, make sure 
of correct fit 




2 


Constant velocity joint 


2 




Pack 80 grams of 
grease in each joint 
groove on outside 
diameter of joint 
to outside of propeller 
shaft. 

Grease quantity only 
valid for joints 


Only special grease 
(spare pari deliv- 
ery) 


3 


Gasket 


2 




Replace 




4 


Sealing flange 


2 




Bearing surface must 
be grease free 




5 


Clamp 


2 








6 


Clamp 


2 


Cut open with 
side nippers 


Install clamps bet veer 
machined shoulders 




7 


Dust boot 


2 




Replace, if necessary 




8 


Shaft 


1 




Check runout 





Modified Axle Shaft 



Dust Cover Versions 



Axle shafts with welding on one side are installed 
since 1982 models. The transmission end shaft is 
still bolted as before , while on the weel end the 
axle shaft and drive shaft are welded. 
Welded axle shafts can also be installed retro- 
actively in older models. Bolted axle shafts on 
both ends, however, cannot be installed in cars 
after 198? models on (would scrape on wheel carrier). 



The welded axle shaft has a different dust cover 
with improved sealing. The dust cover has a bead 
(arrow) and the sealing flange a groove. 




A For bolted axle shaft on both ends 
B For welded axle shaft on one end 
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DISASSEMBLING AND ASSEMBLING AXLE SHAFT 



Disassembling 



Assembling 



1. Clamp axle shaft in a vise fined with soft 
jaws. 



2. Remove clamp and push dust boot with sealing 
flange toward inside of axle shaft. 



3. Remove circlip. 



1, Seal large diameter end of new dust boot with 
an adhesive. This requires thai seats of sealing 
flange and boot be clean and free of grease. 
Adhesive: 3 M Scotch Seal 750 
(available in 5 oz. tubes) 



2. Squeeze new clamp with a special pliers, 
e.g. VW 1275, between machined shoulders 
of sealing flange. 





4. Press off constant velocity joint using special 
tools VW 401 and VW 408 a. 



3. Replace gasket on flange cover. 




4. Push dust boot with sealing flange on to shaft. 



5. Pack constant velocity joint from each side 
with approx. 40 grams of special grease uni- 
formly. Total quantity of grease: 80 grams. 
Special grease is only for joint. Never use 
grease in dtist cover. 

80 grams of special grease is delivered with 
each spare dust boot and each spare constant 
velocity joint. 
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Press constant velocity joint on to shaft. Install a 
new circlip. 




6, Position dust boot correctly. Install lamp. 



Disassembling and Assembling Constan 
Velocity Joint 



Disassembling 



joint must be disassembled to replace grease when 
seriously contaminated or when bearing surfaces 
and balls have to be inspected for wear or damage. 



1. Swing out ball hub and ball cage from joint 
and press out in direction of arrow. 




Note 

Ball hub and joint are paired, Don' t mix them up. 
The 6 balls for each joint also belong to one 
tolerance group. 
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2. Till ball hub oui of ball cage via ball groove 
farrows). 




A ss e m bling 



1. Check joint, ball hub, ball cage and balls for 
pitting and scoring. Excessive radial play in 
joint will be noticed by knocking noises when 
accelerating/ decelerating. Replace joint in 
such a case. Slight wear spots and tracks of 
balls are no reason to replace joint. 

2. Place ball hub in ball cage. Any installed 
position is okay. 



3. Press balls into cage. 




4. Install hub with cage and balls in joint pointing 
up. Make sure that after swinging in hub into 
joint one wide ball groove "a" on joint is to- 
gether on one side with a narrow groove "h" 
of hub. 




Note 

Groove of ball hub and running around periphery of 
outside diameter on joint must face end of axle 
shaft. 
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5. Swing in ball hub with cage. To accomplish 
this, swing out hub from cage so far that balls 
are at same distance as orbits (arrows). 




6. Press hub with balls into joint (arrow). 




7. Check function of joint. Constant velocity 
joim has been assembled correctly, if ball 
hub can be pushed back and forth by hand 
over the entire axial compensation distance, 
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REMOVING AND INSTALLING REAR AXLE ASSEMBLY 



Removing 



1. Unscrew M 10 self-locking nuts (3 per side) 
from spring struts in luggage compartment. 
Remove rear wheels. 




2. Misconiicct parking braki i W ij < u d n 

and pull back out ','f gttfcli . 




3. Detach brake calipers and suspend from piece 
of wire. Be sure that brake hoses are not too 
tight. 



4, Remove exhaust system as far as necessary de- 
pending on version. 



5. Disconnect axle shafts at transmission and sus- 
pend from wire in horizontal position on rear 
axle cross member. 




6. Disconnect stabilizer at lower control aim. 




special tool US 8031 
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8. Unscrew two mounting bolts of rear axle cross 
member as well as two bolts of transmission 
mounts. 



Note 

Since shims are installed between transmission 
mounts and the rear axle cross member, note 
quantity, thickness and location for installation 
later. 




9, Mark position of (toe) eccentric boiti. Remove 
bolts from rear axle cross member. 




10. Place floor jack underneath rear axle cross 
member . Mark position of rear axle cross 
member. Remove remaining 4 bolts of rear 
axle itoss member. 




11. Lower rear axle carefully and be careful not 
to twist the spring struts, control arms or 
rear axle cross member. 




Installing 



1. Check spring strut seal 'seal between mounting 
plate and b ( idy) . if necessary, make a ne* 
permanently elastic seal, e,g. 4 mm dia. 
Presik, item No. 0593 from Bostik, 300 mm 
long, circle-shaped, on the mounting plate. 
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2, Move in rear axle. Install mounting bolts and 
align axle to original position as marked. 
Tighten bolts to specified torque. 



3. Align transmission suspension (see point 8.). 
Refer to Group 34 if transmission suspension 
has to be completely aligned, using new parts. 
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Wheels and tires 

Tire condition / tire pressure 

Tires are safety-relevant items that are only capable of meeting the requirements applicable if they 
are run at the correct tire pressure and with sufficient tread depth. 

The tire pressures indicated are minimum pressures. The tires must never be run at lower pressures 
since this affects roadholding in a negative manner and may I sad to severe tire damage. 

Valve caps protect the valve against dust and dirt and therefore help prevent leaks. Always screw 
on caps tightly and replace missing caps. 

For safety reasons, do not limit tire checks to checking the tire pressure but also check for sufficient 
tread depth, ingress of foreign matter, pinholes, cuts, tears and bulges in the sidewall (cord 
breakage)! 

Tire pressure of cold tires {approx. 20°C) (summer and winter tires) 
15 and 16 inch 





Summer tires* 


Winter tires 


front 


2.5 bar pos. pressure 


2.5 bar pos. pressure 


rear 


3.0 bar pos. pressure** 


3.0 bar pos. pressure 


17 inch 








Summer tires 


Winter tires 


front 
rear 


2.5 bar pos. pressure 
2.5 bar pos. pressure 


2.5 bar pos. pressure 
3.0 bar pos. pressure 



Collapsible spare tire 

front and rear 2.5 bar pos. pressure for 8 PR 89 P / 92 P tires 

front only 2.2 bar pos. pressure for 4 PR 83 P tires 

* Due to changes in standards and legislation, "V" and "ZR" tires require tire pressures that deviate 
from the values indicated in the Owner's Manual. 

Always use the new tire pressures indicated above. Relevant adhesive labels are available from 
all official Porsche dealers. 

** in some cases ; only allowed up to 2.5 bar (36 psi) in the U.S.A. This depends on the tire in 
question since earlier tires have a sidewall lettering that limits the admissible tire inflation 
pressure (max. press) for North America to 36 psi (2.5 bar). Lettering for tire pressures of 
3.0 bar = max. press 44 psi or 300 Kpa. 
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Tire and wheel overview / tire specification character 

For a tire and wheel overview for summer and winter tires, refer to the relevant Technical Informa- 
tion (Tl), Group 4. 

When replacing summer tires, check for the correct tire specification character. The specifica- 
tion characters N 0, N 1, or N 2, respectively, help to distinguish summer tires approved by Porsche 
from other versions of identical tire type and the same tire size. The tires approved by Porsche are 
also identified in the corresponding Tl. 

NO, N1 and N2 tires must not be mixed on one and the same vehicle, even if they are of the same 
make. 
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Fitting the 17 Inch Wheels (Cup Design) to the Vehicle 



On the 17" Cup Design wheels, the valve 
(No. 1) and the locking wheel nut cannot be 
arranged on the same side (as on previous 
models). 

For correct installation, the valve (No. 1) 
must face the color-coded stud (No. 2). 
Be sure to fit the locking wheel nut to the 
color-coded stud (Nr. 2). 
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Important note 

Fitting (and tightening) procedures of all 
other wheel types (1 6-inch Design 90 etc.) 
for stationary balancing remain unchanged. 

This means: Coded stud, valve and locking 
wheel nut are located on the same side. When 
tightening, valve must point up (same position 
as on balancing equipment). 
It is recommended to add an extra refer- 
enceto the modified assembly in the "Wheel 
balancing and General notes on fitting tires" 
chapter. 



If required, mark the wheel stud located op- 
posite the valve before removing the wheel. 

For stationary balancing of the wheels (with 
step rings), turn the wheel in such a manner 
that the valve points to the bottom. Tighten 
the wheel in this position. 
After balancing, mount the wheel to the ve- 
hicle in an identical position (valve faces to 
the bottom / color-coded wheel stud and lock- 
ing wheel nut located on top). 



Fitting the 17 inch Wheels {Cup Design) to the Vehicle 
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Wheel alignment measuring data 



The following values apply at empty weight in accordance with German DIN 70020 standard (car 
with full fuel tank, spare wheel and tools). 



Front axle 


Adjustment values 
and tolerance 


Max. difference 
between left/right 






Height adjustment: 

From wheel contact patch to 

Measuring surface on rear control arm pivot 


180 ± 20 mm* 


10 mm 


Toe-in ( no pressure applied 


+ 15' ±5' 




Toe-out on turns at 20° steering lock 


- r ±20' 


Can only be varied by 
renewing steering arms 


Camber 


- 30' ± 1 0' 


10' 


Caster 1990 models inclusive 

From 1991 models on 


3" 30' + 30'" 
4* +1- 


20' 
20' 


Rear axle 






Height adjustment: 

From wheel contact patch to measuring surface 
on lateral subframe 


173 ± 10 mm* 


10 mm 


Toe-in, each wheel 


+ 10' + 5' 


10' 


Camber 


- 40'+ 10' 


10' 



* Height adjustment settings apply to new cars. After cars have been driven for a period the height 
may be max. 10 mm less, in other words the downward tolerance can vary by 10 mm more. How- 
ever, this must then apply to both axles. 

** The caster angle value of 4' + 1' can be adopted retrospectively on cars back to the 1986 
model year inclusive {from introduction of vertical ball joint at front axle subframe pivot / refer to 
Page 40 - 19). The caster tolerance range on the measuring chart should be modified if 
necessary. The printed measuring chart will not be amended until a new issue is printed. 



Wheel alignment measuring data 
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Specimen measuring chart* 



Vehid.: All Porsche Types 928 




MEASURING CHART 



2 1 C 
.LlJ.l.l.l.l.iJ.I.I.I.1.,. 


DifT&r , 4n£0 tr.rt.glt at 2QO turning raidiuj 

1 2 1 C 


| toe-out 

! T 


I 1 


) ) 2 ( 


11 I'l'i'i 


2 




1,1,1,1,1,1,1,1,1,1 






rr|ii|ii'jTi'| 




•5-r- 

-4 

■ 3 I 

D 

■ 1 i 

i 

•o I 



-i- 1.i.i.i,i^!,ij.i,i,[,1 — Q 




i 

E 



M^k, differ* n o*1v 
left and rrah'L 2G kg 



i: 



1 

0 



4260.20 



* Refer ]o instructions in Repair Manual 
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The caster adjustment setting has been changed for 1991 models on to 4° + V (previously 
3° 30' + 30'). This changed caster value can be adoopted retrospectively on cars back to 1986 
models inclusive (from introduction of vertical ball joint at front axle subframe pivot / refer to Page 
44-19). 
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Alignment 
General 

Use an optical or electronic axle measuring device to align the vehicle. Refer to the operating instruc- 
tions for the axle measuring device for the measuring procedure. 
The following preconditions must be fulfilled before starting alignment: 

Vehicle at curb weight as per DIN 70020, i.e. ready for the road with full tank, spare wheel 
and tools. 

- Correct joint and wheel-bearing play 

Prescribed tyre inflation pressure, more or less uniform tyre tread 

If vehicle is to be aligned front and rear, first check and/or adjust the wheel values for the rear axle. 
Center the steering wheel and steering for track adjustment. 

Before starting to adjust the wheel values for front or rear axles, it may be advisable or necessary* to 
check the rear axle height setting at DIN curb weight, as well as the front axle for vehicles with adjus- 
table front spring struts. 

If wheel-load scales are available, it is possible to keep the difference between right and left wheel 
loads as low as possible thanks to the height adjustment facility. The difference in wheel load is adju- 
sted by altering the height of the vehicle within the height tolerance. Priority is given to the least possi- 
ble difference between right and left wheel load. 



* following work which causes an alteration in height or if the height is incorrect. 
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Important notes for alignment 

The following must be observed during 
alignment: 

1 . Actual vehicle height 

2. Height setting / alteration in wheel load 



To 1: (Actual vehicle height) 

Explanation of vehicle heights: 

Specified vehicle height 

Corresponds to the specified value. The tole- 
rance range may be used to reduce the diffe- 
rence in wheel load. 



Influenced vehicle height 

Existing height value after the vehicle or front 
axle have been raised. Never use this height 
value as a starting point, to prevent: 

a) a result of height measurement that does 
not correspond to the actual vehicle height 
or 

b) a toe-in value, when correcting the wheel po- 
sition, which, because of the FA kinematics, 
does not comply with regulations at actual 
vehicle height. 



Actual vehicle height 

. Should be within the tolerance range for 
the specified vehicle height. 

. is lost if the vehicle or front axle have 
been raised. 

. Is recovered after a longer journey or 
longer operating period. Exact value can 
be achieved by pulling the front axle 
downward in a precisely defined way. 

• Description in the following text. 



Obtain actual vehicle height as follows: 

After the vehicle has been raised, starting 
at the influenced vehicle height, pull the 
front axle 

down by 60 - 70 mm and hold for 1 

minute. Use special tool 

10 - 222 A for this. Keep to the specified 

time. 

After releasing the vehicle, bounce the 
front and rear axles - 
approx. 25 mm - a few times. 
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For the pulling down procedure, fasten the 
engine support (prop device) 10-222 A to the 
stabilizer. Use suitable hooks or straps. The 
transport lugs (strap No. 28, Page 40 - 7) may 
be used if there is enough distance between 
the rails of the platform. This is possible 
without removing the sump guard. 
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To 2: (Height adjustment/alteration in wheel 

Changing the height on one side causes an al- 
teration in wheel load. If there is an alteration 
in wheel load for one wheel, the loads for the 
other wheels also change. 

An increase in spring pretension (raising the 
vehicle) on one side causes an increase in 
wheel load. 

A reduction in spring pretension (lowering the 
vehicle) on one side reduces the wheel load. 



An alteration in wheel load always acts on the 
wheel diagonally opposite. In other words, if 
the wheel load of one wheel is increased or 
reduced, the diagonally opposite wheel under- 
goes the same alteration. 



Example 

Spring pretension is increased at the rear left C. 

This means that the wheel load: 

- increases rear left C and front right B 



- reduces rear right D and front left A 




The difference between left and right wheel 
load should be kept as low as possible for 
front and rear axles (less than 20 kg). 



Alignment 44 - 2a 
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Check/adjust height 
Note 

The adjustment facility is used to correct dif- 
ferences between left and right wheel loads. If 
the height is correct, the differences in wheel 
load are within a permitted tolerance as long 
as the coil springs on each axle are the same 
length {spring pretention). 
Tolerance ± 1 mm. 

It is possible to keep the differences in wheel 
load as low as possible if wheel-load scales 
are used. The tolerance between right and left 
on front and rear axles less than 20 kg. 

Front axle 

1. At actual vehicle height 

(Page 44 - 2 / 44 - 2a) r measure the dis- 
tance between the tire contact surface and 
the measuring point on the rear link bearing. 




Nominal value 180 + 10 mm 

max. difference between left and right 1 0 mm. 



2a) If spring struts are not adjustable 

the vehicle height at the front axle is deter- 
mined by the coil spring and cannot be ad- 
justed. It is only possible to make a correc- 
tion by replacing the front axle coil springs 
or fitting spacers under the lower spring 
seat. 

No more than max. 2 spaces may be fitted 
to each spring strut to ensure that the 
guide for the lower spring seat is main- 
tained. Bear in mind that a settling allow- 
ance must be made for new vehicles and 
replaced axle components. 



2b) If spring stmts are ad justable 

the vehicle height is adjusted at the front 
axle by turning the adjusting nut. Set the 
wheels to a suitable lock to give access to 
the adjusting nut {do not raise the vehicle). 
Should the vehicle be raised, restore to ac- 
tual vehicle height before checking the 
height again. 

Adjusting nut 

- turn to the right = vehicle higher 

- turn to the left = vehicle lower 

Adjust using the same tools as for the rear 
axle. 
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Note 

If Bilstein spring struts are installed, the adju- 
sting range for lowering the vehicle is limited 
by a stop for the adjusting nut. if Boge spring 
struts are installed, the adjusting nut turns too 
easily at the lowest position. This means that 
the lower spring seat no longer has contact 
with the adjusting nut, but with the threaded 
sleeve. Under normal conditions, this accept- 
able range is not reached {if height is adjusted 
according to regulations). 




Rear axle 

1 . At actual vehicle height 

(Page 44 - 2 / 44 - 2a) measure from tire 
contact surface to measuring point on the 
cross member. 




Specified value 173 ± 10 mm 

max. difference between left and right 10 mm 



2. The vehicle height is adjusted at the rear 
axle by turning the adjusting nut. Use an ex- 
tended hook wrench (with welded-on pipe) 
or Special Tool 

VW 637/2 (lever) to turn the nut accordingly. 
Do not raise the vehicle. 

Adjusting nut 

- turn to the right - vehicle higher 

- turn to the left - vehicle lower 



Alignment 

Printed in Germany - XXJI, 1969 



44- ; 



44 



Wheels, Tires, Alignment 



928 



Wheel alignment values 



Important notes 

Only check and/or adjust wheel alignment 
values rf the specified preconditions have 
been fulfilled (Page 44 - 1 under general) and 
at actual vehicle height 
(Page 44 - 2/ 44 - 2 a). 

If the vehicle is to be aligned front and rear, 
first check and/or adjust the rear axle. 



Front axle 

Prepare the vehicle for checking and/or adju- 
sting the wheel alignment values. Position the 
front wheels on rotary plates, etc. 
If the vehicle is not driven onto rotary plates, 
but raised, or raised for any other reason, the 
actual vehicle height must then be restored by 
pulling down. 



Adjust camber and caster 

Camber and caster are both adjusted by 
means of eccentrics on the lower control arm. 
Tighten self-locking hexagon nuts with 120 
Nm (88.5 ft. lb.) 

Seal the slit openings for the adjusting eccen- 
trics (Page 40 - 23). 



Note 

If vehicles have aluminium joint carriers, 

always turn the caster eccentric from small 
values towards large caster values, i.e. rf the 
caster value is too high, first turn the eccentric 
back completely and then adjust to the 
correct value. This guarantees that the 
camber and caster values are always maintai- 
ned, even under extreme operating condi- 
tions. If it is not possible to achieve the prescri- 
bed caster value, adjust the other side to the 
higher value If necessary (up to 4 degrees 30' 
is acceptable), 




No. 


for aluminium 


for steel 




joint carrier 


joint carrier 


1 


Caster eccentric 


Camber 






eccentric 


2 


Camber eccentric 


Caster 






eccentric 
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Adjusting toe 

Preparation: Center steering gear with 
Special Tool 91 16. If the steering wheel is 
offset, relocate at the best value. 
Then remove Special Tool 9116. 



Rear axle 
Adjust camber 

The camber is adjusted by means of an eccen- 
tric screw on the inner link bearing. 





Clamp the steering wheel in the central po- Adjust toe 
sition with steering wheel lock and adjust 
the toe with the tie rods. 



The toe is adjusted by means of an eccentric 
screw on the front link bearing. 



Track difference 

It is not possible to adjust the track difference 
(can only be affected by replacing steering 
arms). 




Alignment 
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CHECKING WHEEL RIMS 

Refer to drawing for lateral and radial runout measuring points on inside of rim. 



Max. permissible lateral and radial runout on 
aluminum rims - 1,0 mm 

Max. permissible lateral and radial runout on 
rim with tire = 1,25 mm 
(also refer to page 44 - 8) 

Note 

Damaged rims should never be straightened. 




Distance "a" = 8 mm 



Check flanges of aluminum wheel rims for wear. The inside rim flange is more subject to wear. 

Use a standard 8 or 10 mm radius gauge for checking. Remove any sharp edges or burrs before checking. 

Wear limit: 1 mm. 

Replace wheel rim, if necessary. 



Checking Rim Flange Shape 



New condition 

Worn 

Max. wear limit: 1 mm 
"J Radius gauge 

8 mm radius gauge for cast wheel rims 
10 mm radius gauge for forged wheel rims 




^^^^^ 
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General assembly information, tires 

Always use new rubber valves when replacing tires. 

Attention: When fitting tires, always comply with any instructions on the side walls with regard 
to direction of rotation or side-specific assembly (e.g. arrow or "outer/inner") 



When fitting iubeless fires, check that the sealing areas of the tire and the disk wheel are clean and 
look for any damage. With regard to this, always bear in mind that a tubeless tire is sealed by the 
bead base. If the side wall of the bead were used for sealing, it would be possible for air to escape 
under extreme driving conditions. 



Check the rim flange of light alloy disk wheels for wear (see Page 44 - 6). 

When fitting the tire beads into place, use only the tire assembly compounds specified below, if an 
unsuitable assembly compound is used, the following may occur: Tire may rotate on the wheel, 
bead core may break during fitting and the rim surface may be damaged by aggressive substances. 
Caution: Use only TIP TOP Universal, Order No. 593 0601 (3.5 kgs can) or Contifix as tire assem- 
bly compound. 

If Contifix is used, coat beads sparingly (to avoid tire rotation on the wheel rim) and avoid driving 
the car for 24 hours after tire fitting or matching if possible. 

Tell your clients to avoid extreme driving behavior (acceleration, braking) during the first 60 to 

120 miles with new or newly fitted tires to prevent the tire twisting on the rim under driving conditions. 

Mark the tires if necessary. 

A maximum of 20 mm twisting of the tire on the rim must be regarded as the ultimate limit value. The 
best result of the wheel balancing in such cases is usually oniy moderate. This will have a detrimental 
affect on an optimally balanced wheel. 
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Mount the tire in a beneficial position to the rim (matching) in order to achieve optimum smooth run- 
ning. The following text describes both uncontrolled matching and controlled matching with identifica- 
tion marking or using a wheel-balancing machine with matching program. 



After fitting, inflate tubeless tires to approx. 4 bar {58 psi) without valve inserts, to ensure that they 
are correctly seated on the rims. At 3.3 bar (4.5 bar for wheels with asymmetrical hump)), at the la- 
test, the tire bead must jump from the well base over the hump of the bead seat to avoid breaking 
the bead core. Screw in the valve insert and inflate to the prescribed tire pressure. 



The max. permitted radial and lateral run-out of the wheel (tire + rim) is 1.25 mm. Try to achieve 
values less than 1 .0 mm and greater than 0.5 mm. 



if necessary, turn the tire on the rim by 90* or 180* to obtain an acceptable value (uncontrolled match- 
ing). Controlled matching: align the highest point of the rim with the green or white dot on the side 
wall of the tire. The highest point of the rim must be determined before- hand, In the case of forged 
disk wheels, however, this is identified by a milled recess in the rim well as well as by a red dot 
glued to the outer side. 

Bear in mind that it is possible to get even better results from the point of view of smooth run- 
ning in some cases using a wheel-balancing machine with matching program (true-running, 
imbalance and weight distribution of the balancing weights) . 



Casr light-alloy disk wheel Forged light-alloy disk wheel 
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Cast light-alloy disk wheels must not be fitted to the vehicles with four-piston fixed calipers (as from 
Model 86). 



Club Sport version wheels (larger cutouts) have a different rim offset (see Page 44-01). 

New tires should always be fitted to the front axle wherever possible (if the same wheels are fitted to 
rear and front axles), as 

1 . the rear axle is more critical with regard to stability, and 

2. in wet conditions, the front wheel must first steer a course which the rear wheel can follow to a 
great extent. When replacing a defective tire, the difference in tread depths on one axle must not 
be more than 30 %. 



If a wheel is removed from the vehicle during service operations, the wheel stud next to the valve or, 
in the case of 17-inch wheels (Cup Design), the wheel stud opposite the valve should first be 
marked with red paint. (This is to ensure that the wheel is refitted in the same position relative to the 
wheel hub or brake disc). 

In addition, rotate the valve so it is in the upper position or, in the case of 17-inch wheels, in 
the lower position, before the wheel Is tightened on the wheel hub (also refer to page 44 - 13). 

This prevents the optimum balancing effect that was obtained by stationary balancing or by addi- 
tional finish balancing from being lost. The lockable wheel must be fitted to the color-coded stud. 



Refer to Technical Information Group 4 for further general information on tires (tire damage, tire 
wear, storage, tire age ) 



Tire age: 

High-speed tires VR/ZR in particular, must not be too old, under no circumstances older than 
6 years. The age of a tire can be determined from the manufacturer's code which follows the DOT 
code on the tire wall. The date of manufacture 1st at the end of the code number. The identification 
is followed by the manufacturing date. From 1990 to 1999, the three-digit mark is complemented by 
a "triangle suffix" (differentiation mark). 



Example: 

DOT DM CP 05 Y 2Z6 
22 = Production week 27 
£ - Production year 1986 



General assembly Information, tires 
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Wheel balancing 

General 

If the wheels are too unbalanced, this not only causes vibrations and shaking of the steering wheel 
but also results in higher wear on various chassis components. 

Even if wheels are balanced correctly, uneven running and steering can be caused by excessive 
geometry faults (radial and lateral run-out) and irregularities in tires, e.g. material accumulating in one 
place (when rolling under diverse suspension conditions). 

Extreme care, compliance with instructions and procedures, as well as the attempt to remedy even 
the last gram of imbalance is necessary to achieve a good result. 



Notes / prerequisites 

- Wheel suspension elements must be technically sound. 

- Wheels must be cleaned, without any foreign bodies in the tires. 

- Check radial and lateral run-out on wheels without flat spots with a radial run-out measurement 
gauge, e.g. VAG 1435. Try to achieve values of less than 1 mm and greater than 0.5 mm. 

-Tires must be matched to achieve minimum out-of-true characteristics or to optimize smooth run- 
ning. Tips and information on this as well as tire mounting paste can be found on Page 44 - 7/8 

- If disk wheels (rims) run absolutely true but there is extreme radial and lateral run-out (caused by 
braking flat-spots, cord breaks, other damage) replace the tire if necessary. 

- Only balance used wheels when warm as flat spots may otherwise simulate an imbalance. Never 
match in the case of flat spots. 

- The correct tire pressure is a crucial prerequisite 

- Use self-adhesive or clamp weights according to the type of disk wheel. Use self-adhesive weights 
for cast light-alloy disk wheels. 

Coated clamp weight for forged light-alloy disk wheels. 
Notes on fitting the weights, see Page 44-17 
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Procedure for optimizing the wheels 

The complete procedure is subdivided into 4 working steps 

1 . Fitting the tire to the rim 

2. Stationary balancing of the wheel (eliminating static and dynamic imbalance) with optimization of 
smooth running 

3. Fitting the wheel to the vehicle 

4. Electronic fine balancing (static balancing) of the wheel on the vehicle (after stationary 
balancing if required - not usually necessary) 

Further to 1: (Fitting the tire to the rim) 

- Clean the rim; above all, remove residual rubber and dried-on tire paste from the bead seat and 
the hump. 

- Inspect the rim for damage, remove old balance weights. 

- Use specified tire assembly compound (refer to page 44 - 7} to keep the tire from rotating on the 
wheel during the first drive as this would render all the careful work useless (20 mm tire slip on the 
wheel may be enough to reduce good balancing results to average results only). 

- Mount the tire on the rim, aligning matching points (if available) of tire and rim. Bear in mind that it 
is possible to achieve an even better result in some cases from the point of smooth running and im- 
balance using a wheel-balancing machine with matching program {see Page 44 - 8). 

<0> - inflate tires to approx. 4 bar; the beads should slip over the rim shoulder hump at a pressure of 

3,3 bar* at the latest. 

- Check that the tire is seated correctly on the rim by means of the bead centering line. 



* 4.5 bar max. for wheels with asymmetrical hump (p. 44 - 18a). 



Wheel balancing 
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Further to 2: (Stationary balancing with optimization of smooth running) 

- Clamp the wheel onto a stationary balancing machine, observing the following under all circumstan- 
ces: 

a) Follow the operating instructions of the respective balancing machine, adjust the machine from 
time to time if necessary. 

b) The contact surface of the wheel at the bead flange (level surface) and the middle centering 
device must be clean. 

c) Center from the inside outwards using a stepped ring (cylindricai ring - commercially available 
Porsche version, e.g. from Messrs. Schenck or Messrs. Hofmann). 

Do not center from the outside as well 

d) Clamp the wheel onto the balancing machine as specified (valve always pointing upwards, the 
wheel will then drop downwards through the small amount of play necessary when centering, 
before tightening) and then fit to the vehicle in the same position (there may otherwise be a shift 
of up to 1/2 oz). 

In the case of balancing machines with horizontal wheel fixture (wheel lying), position the valve op- 
posite the mechanic, then pull the wheel in this position in the direction of the mechanic and 
clamp firmly. 

- Check the radiai and lateral run-out during the first measurement procedure. Try to achieve values 
less than 1.0 mm and greater than 0.5 mm. 

- Be critical with regard to the size of the measured balance weights and their distribution on the 
inner and outer rim flange. 

Even distribution with low values (e.g. 3/4 / 7/8 oz) indicates that the tires are correctly fitted and that 
the quality of tires and rims are in good order. 

Do not exceed a value of 1 3/4 / 1 3/4 oz, a widely deviating distribution, e.g. 1 12 1/2 oz is very un- 
favorable, this usually indicates a fitting fault. Problem wheels of this sort often have obvious radial 
and lateral run-out. 

- Remedy by "matching " (use the correct fitting paste sparingly / Page 44 - 7/8) 

a) Manual improvements are possible 

b) Considerable improvements possible in virtually all cases with smooth- running optimization 
program. 

- When balancing, the tire pressure should not be less than 22 psi 

- Permissible residual imbalance less than / or max. 1/10 oz per side 



44 - 12 



Wheel balancing 
Printed in Germany - XX, 1988 



928 



Wheels, Tires, Aiignment 



Further to 3: (Fitting the wheel to the vehicle) 

- Fasten the wheel to the wheel hub as prescribed (also see Page 44 - 9 - General assembly instruc- 
tions, tires). Always fit the best wheels on the left. 

- Valve must point up or, for 17-inch Cup Design wheels, down (same position as on the balancing 
equipment). Observe instructions on page 44 - 03. 

- Bore close to valve is for wheel mounting; fi; lockable wheel nut to color-coded wheel stud. On 
17-inch wheels, locate the valve opposite the marked stud. Tighten nuts, start tightening equally at 
the top. Before lowering the vehicle onto its wheeis, tighten wheels to 130 Nm (96 fltb.) to make 
sure that its predefined position on the wheel hub does not change anymore. 

- Tire pressure according to specification 



Further to 4: (Electronic fine balancing) 

- Use the RAW 04 from Messrs. Schenck ASG or ipk 2 from Messrs. Hofmann for electronic fine bal- 
ancing of the wheeis on the vehicle. Refer to the equipment's operating instructions for procedure. 

- If all wheels are to be finely balanced, begin at the front axle. 

4a Fine balancing of the front wheeis because of steering-wheel vibrations at approx. 120 km/h 
4b Fine balancing of the rear wheels because of vibrations at 180 km/h and greater 230 km/h 

- The following generally applies for front and rear axles: the measurement jacks must stand 
on a firm foundation, must only record at the specified points {measurement fixture situated 
as close to the wheel as possible), doors and hoods must be closed and the vehicle must 
not be touched during the measurement run. Ensure that the lifting equipment (jack, plat- 
form) has no contact with the vehicle. 

- Attach balance weights to the outside {uniform procedure / may also be distributed - or fitted to the 
inside). 

Under no circumstances remove the weights fitted during stationary balancing. 

Identify balance weights from electrical fine balancing with a center punch. 
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Mounting points for fine balancing 
Front axle 

As from Mod. 86 before Mod. 86 

at the outer eccenter (arrow) 




88/266 10778 A 



Rear axle 

When using the Hofmann finish balancer, use the special mounting forks with spigots (Hofmann Part 
No 641 41 13), which fit into the recess of the wheel mount (arrow). 




88/2G5 A 



Notes 

Make sure that no parts are damaged by the mounting forks of the measuring jack. Make sure that 
the vehicle cannot slide off the measuring jack before making the first measurement run. 
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Further to 4 a: (Fine balancing of the front wheels) 



- Position one or both measuring jacks (see mounting points). 



- Set the sensitivity controller to position 5.5 for Hofmann, or 5 for Schenck, Make a measurement 
run. 



Fit balance weights if necessary. Then make a check run. If the result is not acceptable 
(assuming orderly work), calibrate the finish balancer - adapt the sensitivity controller to the actual 
conditions. 



If the balancing result is still not completely acceptable (e.g. 5 g) even after calibration, alter the 
balance weight according to the balance correction table and eliminate the residual imbalance. 
(Balance correction schematic on the measuring unit in the case of the Schenck RAW 04). 



Balance weight 


Modification of the balance 


in section 


weight 


1 


enlarge at the same position 


2 


reduce at the same position 


3 or 5 


place in arrow direction in case 




of same size 


5 or 6 


enlarging and place in anew 




direction 


7 or 8 


reducing and place in arrow 




direction 




I 
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Further to 4 b: (Fine balancing of the rear wheels) 

- Position measuring jack right and left (see mounting points) . The driven axle may only be balanced 
if both wheels are jacked up simultaneously. 

- Set the sensitivity controller to position 3 for Schenck or 3.5 for Hofmann 

- Make a measurement run at a speed of 130 km/h or 1 150 - 1200 rpm (wheel rotations) with the 
Schenck RAW 04, in top gear or in the top driving position. 

Fit appropriate balance weights. 

- Make a check run. If the balance result is not acceptable, calibrate the finish baiancer - i.e. adapt 
the sensitivity controller to the actual conditions. 

- Subsequently {with a good balance result) slowly increase the speed to 190 km/h and pay par- 
ticular attention to the areas where there are obvious vibrations in the steering wheel and/or in the 
seat (predominantly at 175 ± 5 km/h). 

Maintain this speed and rebalance the wheels as for 130 km/h. Do not fit new weights, but make im- 
provements by altering those already fitted according to the "balance correction ' schematic. 

Note: The imbalance values apparent in this speed range are not "real" values. Their actual values 
amount to max. 1/4 - 7/3 of those indicated. 

The subjective impression in the vehicle piays an important role. The balancing procedure may only 
be terminated when the driver can no longer detect vibrations caused by imbalance. 
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Notes for fitting the self-adhesive 
weights 

- Determine the precise location of the balance 
weights (possibly by fitting balance weights 
provisionally with tape until the correct posi- 
tion has been determined). 

- Prepare the sticking area on the rim. This 
area must be absolutely clean and free of 
grease. 

■ Pull the protective paper from the adhesive 
surface of the weight and press on firmly. 

w Note 

Only remove the protective foil immediately 
before sticking on the weight as the adhesive 
capacity is reduced when exposed to the air 
and there is also the risk of contamination. 

- The self-adhesive weight must be fitted care- 
fully on the smooth ring surface of the wheel. 
It must fit evenly over the entire contact area. 



Notes for fitting the clamp weights 

- When fitting clamp weights, unseat the tire 
with a tire caliper after letting out the air. 

- Use a tire unseating caliper for this, e.g. from 
Messrs. Hofmann 6409 757 

- Insert the spring clamp 
Note 

Do not knock in the spring clamps or apply fit- 
ting paste to them as this will have a detrimen- 
tal effect on the correct seating of the spring 

clamps. 




- Check that the balance weight is fitted secure- 
ly. The new fitted weight must not come 
away from the rim when subjected to 
transversal shearing stress to its longitudinal 
e>ctension. 
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Tire fitting 

The following assembly and dismantling procedures refer to the 17-inch Cup Design wheels 
with asymmetric hump. 



Notes / tools 

- Avoid damaging the wheel paintwork. 

- To remove / fit a tire, a tie-down tool - 
Special Tool 9539 - is required. In addi- 
tion, the tire lever should be flattened 
along its front face and should then be 
rounded (arrow). 

| 




imZ-44 



Tire assembly 

- Fit wheel to assembly stand and coat in- 
side of wheel and both tire beads with tire 
assembly compound. 
Replace the valve whenever a tire is fitted 
or refitted. 



- Set assembly tool to correct clearance. 




1=14-44 




- Fit first tire bead in the usual manner. 



Note 

The asymmetric hump changes its cross- 
section across the circumference. 
The following points must therefore be 
observed when fitting or removing a tire. 
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- When starting to tit the second bead, the 
assembly arm should be located opposite 
the valve. Then place the second bead as 
flat as possible onto the wheel, guide it 
across the assembly head and tie it down 
with Special Tool 9539, keeping it offset 
by approx. 90 to 120 deg. 

While performing the turning motion and 
fitting the second bead, use a second tire 
lever and Special Tool 9539 to locate the 
tire bead in the drop center. 
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- To facilitate assembly, position the addi- 
tional tire lever below the hump. 
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- When inflating the tire, the beads must 
jump over the hump at a positive pres- 
sure of 4.5 bar at the latest. 

The bead still located in the drop center 
must therefore be positioned opposite the 
valve {flatter hump section) when the 
tire is pumped up. if required, rotate the 
tire accordingly and coat with assembly 
compound again. 



Removing the tire 

- Adjust assembly head as for tire fitting 
(Fig. 1014-44). 



- When pressing off the tire, start at the 
valve since the levering force required 
in this area is somewhat lower. 

Then press off the tire on both sides, coat- 
ing the rim flange with assembly con- 
pound. 



Tire fitting 
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- Lift the first side of the tire over the as- 
sembly head (Fig. 1017 - 44), Place a rag 
or a leather cloth between the wheel and 
the tire lever. 

In addition, make sure the tire remains in 
the drop center opposite the disassembly 
head (Fig. 1018 - 44). Use Special Tool 
9539 to facilitate this. 




- Remove the second side of the tire 

in the usual manner. 
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INSTALLING AND REMOVING WHEELS ON CAR 



General Information: 

Aluminum wheel nuts may only be loosened and tightened with Special Tool P 300. 
Aluminum wheel nuts could shear through : 

— use of unsuitable toots (wheel nuts held by only about 2/3rds of total depth), 

- excessive tightening torque, 

- erratic loosening (impact tool) and 

— missing or unsuitable lubricant. 

In this case the calotte would shear off of the wheel nut's hexagon exactly at the point of transition and 
impair removal of rim. 



Installing and Removing 

1. Always use a perfect-condition Special Tool P 300. 
Other socket wrenches, wrench sockets or wheel bolt 
wrenches may not be used. Impact tools must never 
be used regardless of circumstances. 




2. Lubricate threads and calotte with Optimoly 
TA. 



3. Always tighten nuts to specified torque of 
130 Nm. 



Removal with Sheared Off Nut(s) 

The rim can be taken off of the wheel hub without 
damage with the tools listed below. However, 
damaging the wheel boltlsi cannot be avoided. 




I. Compass saw, 17.5 mm diameter. This toot 
can be used after grinding off and smoothing 
inside diameter (welding seam must be 
eliminated). 

II. Shaft for mounting compass saw. 

III. Standard portable drill. 
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Delivery and Supply Sources 

Sauer-Werkzeug GmbH & Co. KG 
Humboldstr. 53 

2000 Hamburg 76 

Tel.: 040/223322 

2296666 
Telex: 214120 

Crde- Numbers: 

303 017 - Compass saw 17.5 

303 161 - Adapter, size 1 

or on commercial market 

Manufacturer: The Cooper Group 
Deutschland GmbH 

7122 Besigheim 

Order Numbers: 

261 110 00 - Compass saw 1 7.5 — H 111 
264 020 00 - Adapter M 402 H 



1 . Grind off calotte with the mentioned tools. Work 
with a speed of approx. 450 rpm to guarantee good 
chip removal. Also bleed tool. 
The calotte will jump off of the wheel bolt after 
complete removal of threads from the sheared off 
wheel nut. 



Note: 

The wheel rim might be ground slightly during this 
step, but this is not important. 



2. Replace pertinent wheel bolt(s) on removed wheel 
h u b . 

Use a proper size drift for removal and installation. 
Front wheel hub must be heated to 120 - 150 °C 
for this step. 
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Tire pressure warning system - General 
General 

A tire pressure warning system is fitted to 928 S 4 vehicles as standard, from Mod- 1989 
onwards, initially excluding USA and Canada, however. The tire pressure warning system is another 
development which constitutes a significant contribution towards road safety. The tire inflation pressu- 
re is monitored by the control system, which 



- monitors the correct inflation pressure with a greater degree of accuracy and reliability than any 
pressure tester in the on-board tool set, at the garage or in the workshop 



- automatically allows for temperature's influence on the air pressure (temperature-compensated 
threshold value system) 



- Ensures perfect driving behavior and low fuel consumption as a result of correct inflation pressure 



- Helps to prevent initial tire damage and increased tread wear as a re sul t of ina dequat e infla tion 
pressure. 



The tire pressure warning system detects inadequate inflation pressure in one or several wheels, and 
displays this on the instrument cluster after at least 20 m distance at a speed of more than 5 km/h. 



Tire pressure warning system - General 
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Tire pressure warning system - diagramatic view 




672 

1 - Control unit 4 - ABS control unit 

2 - Instrument cluster 5 - 2 pressure-operated switches per wheel 

Arrow = Display boxes for the information (offset by 180°) 

system (fault display - tire pressure warning 

system) 6 - 1 HF sensor per wheel (high frequency 

sensor) 

3 - Warning lamps 

7 - ABS speed sensor 
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Tire pressure warning system 

Description 

Two pressure-sensitive switches are allocated to each wheel, fitted to the rim well, 180° apart. The 
pressure-sensitive switches are subjected to the tire inflation pressure and act as switches for a reso- 
nant electric circuit, integrated into the pressure- sensitive switch . The resonant circuit remains 
closed as long as the tire inflation pressure remains above a specific setpoint value for the switch. If 
the inflation pressure drops below the setpoint value, the pressure-operated switch opens the reso- 
nant circuit. 



A high-frequency sensor (HF sensor) is fitted to the wheel mount or steering knuckle of each wheel. 
The HF sensors are connected to the control unit of the tire pressure warning system. Each HF 
sensor generates an electomagnetic field on the sensor side which is directed towards the dia- 
phragm-type pressure-operated switches. If the wheel turns, the pressure-operated switches are led 
past the HF sensor. At the same time, the resonant circuit of the pressure-operated switch enters the 
effective range of the HF sensor's electromagnetic field. An inductive coupling is produced between 
HF sensor and pressure- operated switch. 



If the inflation pressure is correct (resonant circuit closed) current flows in the resonant circuit of the 
pressure-operated switch, as the resonant circuit acts like a consumer, thanks to the circuit design. 
This additional current requirement is detected by the tire pressure warning system control unit and 
processed into voltage pulses. These voltage pulses are compared with the wheel speed pulses from 
the ABS control unit. 



If there are two HF sensor pulses lor one turn of the wheel, the tire pressure warning system 
control unit detects adequate inflation pressure. If there are less than two pulses per turn, the 
control unit detects a fault which is indicated by a corresponding warning on the instrument 
cluster. 
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Tire pressure warning system components 




S8/153 



1 - Control unit (Position see page 44 - 33) 

2 - Instrument cluster 

3 - Deflector for pressure-operated switch 

4 - High-frequency sensor - front 

5 - High-frequency sensor - rear 



6 - Pressure-operated switch 

2.5 bar, front 

7 - Pressure-operated switch 

3.0 bar, rear 

8 - Wheel 
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RDK - possible fault displays and their causes 
Possible RDK fault displays 

Tire pressure at each wheel is monitored by two pressure sensing switches installed in the wheel. U. 
the tire pressure drops below the nominal value to which the pressure sensing switch is set, or if a 
system fault develops, a warning appears on the instrument panel: the warning light at the top right 
comes on and the corresponding fault display is shown in the display panels. 



Possible fault display 


color 


A 




red 

orange 
red 


T I REPRESSIVE 


M-H 


LOSS 






B 


TIRE 


T 

M-H 


1 PRESSURE 








C 


TIREPRESSURE 


i-M 


1 CONTROL OFF 









When the ignition is turned on, the warning light comes on as a bulb test. It goes out when the en- 
gine is started. Tire pressure monitoring starts after the car has been driven for approx. 20 m and 
when a minimum speed of 5 kph has been reached. 



Display A: Arrow indicates wheel with low tire pressure (cause in wheel area). 

Display B: Appears for approx. 2 minutes after switching off the ignition as a reminder. 

Display C: RDK system fault has occurred. Tire pressures are no longer being monitored (cause in 

system). 

If a system fault has occurred, the cause is stored in the fault memory of the RDK control unit and 
pan be called up by means of the diagnostic facility (from Page 44 - 30 1 ) . 

The fault display (RDK system fault and pressure warning) can be acknowledged with the tn-car com- 
puter control lever, after which the text display will disappear. However, displays re-appear peri- 
odically until the fault is eliminated. 
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RDK - Possible causes if a fault is indicated 



Fault display A = 



ItTrepressureI 



I LOSS 



= Cause in wheel area 



1 


Natural pressure loss 
approx. 0.2 bar/month 


Tire/wheel damage 
Display reappears at frequent intervals 

Leaking wheel rim or tire valve; slow 
puncture in tire, damaged sealing ring 

at pressure-sensing valve. 

Fit the temporary spare wheel. 
Take car to Porsche dealer tire repair 
as soon as possible. 


Stop car, switch off ignition 

Increase tire pressure at indicated 
wheel by 0.3 bar. Increase pressure at 
wheel on opposite side of same axle to 
the same pressure. 
Or: 

Adjust tire pressures exactly with 9288 
System-Tester (to 0.3 bar above the 
pressure-sensing switch trigger value). 


Perform brief RDK test. 



As soon as car starts to move 
Although tire pressure is correct 

Pressure sensing switch (DS) and HF 
sensor are misaligned, or gap between 
them is too great. DS is damaged or 
wheel not filled with DS. 



Only at fairly high speed 
Caused by centrifugal force 



Have the car put right by a Porsche 
dealer 



Perform brief RDK test. 



Stop the car and switch off the ignition 

Raise tire pressure at indicated wheel by 
0.3 bar. Raise pressure at wheel on 
opposite side of same axle to the same 
value. 

Or: 

Adust tire pressures accurately with the 
9288 System Tester (to 0.3 bar above the 
pressure-sensing switch trigger value). 



Fault display C = 



TIREPRESSUREI 



I CONTROL OFF 



= Cause in RDK system 



ST 
c 



| | 

i » 

a «< 

a » 

I D. 

3 "~ 

§ s 



n 

03 
1= 



Fault in system 



Tire pressures no longer monitored 



Take car to a Porsche dealer; have 
falut localized with System Tester and 
put right. 



Perform brief RDK test each time a 
wheel or tire Is fitted (Page 44 - 28) 
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Tire pressures on cars with RDK 
Important notes 

The tire pressure control system takes the effect of tire temperature on tire pressure into account. 
Despite this, it is possible for the tire not to reach the nominal pressure only in a particular vehicle 
operating situation. 

In other words, a pressure loss display may not necessarily appear immediately the car is driven 
away. It may also fail to appear after switching the ignition off and on and driving the car away a sec- 
ond time. This merely indicates that the same vehicle operating conditions do not apply on this occa- 
sion. Nevertheless, the driver should be aware that tire pressure remains too low for a certain combi- 
nation of temperature and road speed, in other words for a given driving situation. 

When low pressure has been indicated even once, it should be corrected as soon as possible 
w in the interests of safety. 

If tire pressures are too low, the car's road behavior is adversely affected. In addition, wheels 
and tires may suffer damage. 

If the information system indicates a loss of pressure several limes in raoid succession, or if the pres- 
sure is indicated as well below the nominal value, this suggests that tire damage has occu rred or that 
the tire valve or the wheel rim are damaged (see Page 44 - 26). 

Very slight tire pressure loss occurs all the time, since a small amount of air escapes through the tire 
rubber (this process is known as diffusion). 

To avoid damaging the pressure sensing switches, never inflate tires to a pressure of more than 6 
bar when fitting them. 

Checking and correcting tire pressures 

w 

When tire pressures are corrected, a distinction has to be made between the conventional method 
(method A) and the more accurate method in conjunction with the 9288 system tester (method B). 

Do not check tire pressure by the conventional method (method A) unless pressure loss has 
been indicated on the instrument panel. 

By using the 9288 system tester, however, tire pressure can be checked and accurately adjusted at 
any time (method B). This is practicable during wheel and tire fitting work or when the car is brought 
into the workshop for any other reason. 

Tire pressure should be checked and corrected if necessary when the "Pressure Loss" fault display 
appears. 
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A: Conventional adjustment of tire pressure 

If the 'Pressure Loss" fault display appears, tire pressure at the affected wheel must be increased 
by 0.3 bar or at least to the specified pressure at that wheel. Since diffusion losses are approxi- 
mately the same at the two wheels on any one axis, the tire pressure at the other wheel should 
therefore be increased by the same amouint. But do not reduce the tire pressure if too high a value 
is measured. 

The specified tire pressures at 20 C are: front 2.5 bar, rear 3.0 bar {2.5 bar for 17" summer 
tires) 

Note also in this connection that a small amount of air escapes when the pressure gauge is re- 
moved from the tire valve. Since the RDK system responds to even slight losses of pressure, this 
should be taken carefully into account . 

Stop the engine while correcting tire pressures, so that the control system can register the new pres- 
sure settings. 

After the car has been driven for a short distance (at least 20 meters) and has reached a speed 
above 5 kph, the RDK system will have registered the new tire pressures. If the low pressure warn- 
ing csrsists : increase t.' r e pressure further at the affected axle. 
Repeat this procedure jntil no f„ r e r warning is cisoiayed. 

However, do not exceed maximum tire pressures of 3.5 bar at the front wheels and 4.0 bar at the 
rear wheels (3.5 bar for 17" summer tires), since these pressures correspond to tire temperatures 
which will never be reached in normal driving conditions. Normal conditions basically assume that 
tire pressures are correct. If a loss of pressure is still shown when 3.5 or 4.0 bar respectively 
have been reached, the pressure sensing switch must be faulty, a wheel without a pressure 
sensing switch has been fitted to the car or the pressure sensing switch has become dis- 
placed to one side of the HF sensor {see also Page 44 - 26). 

To measure and adjust the tire pressure to precisely the conect value (see chart), tire temperature 
must therefore be known or else the tire pressure must be adjusted accurately with the 9288 system 
tester. For each 10'C increase in the temperature of the air in the tire, its pressure rises by approx. 
0.1 bar. In other words, the correct pressure at any given moment is always higher than the nominal 
tire pressure once the tire has become hot, and for this reason should never be reduced. 

bar 

VA 
3,5 



3,0 



2,5 



10 20 30 10 SC GO 70 GO 90 100 °c 
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B: Accurate adjustment of tire pressures with the 9288 system tester 

In view of tire pressure gauges' display tolerances and the difficulty of measuring the temperature of 
the air in the lire accurately, cars with what appear to be correctly adjusted tire pressures are very 
often only just above the switching threshold of the diaphragm-pattern pressure sensing switches. 
When a slight centrifugal force acts on the diaphragm at high speed, an entirely justifiable tire pres- 
sure warning is displayed. 

To avoid this problem, tire pressures in the workshop should always be adjusted as follows with the 
Porsche 9288 system tester, and not with a conventional tire pressure gauge: 

1. Connect the Porsche 9288 system tester and select the RDK control unit. 

2. Call up the "Switch Inputs" menu with the "Pressure Switch" display. 



3. By pushing the car or, if it is on a hoist, by turning one wheel (for instance a rear wheel), position 
one of the pressure sensing switches precisely opposite its high-frequency transmitter. This adjust- 
ment can be carried out with the aid of the tester: at the correct wheel position the display for the RL 
or RR pressure sensing switch changes from "Open" nach "Closed" (assuming that the tire pressure 
is correct; in case of doubt ; slightly increase the tire pressure temporarily). 

Next, reduce the tire pressure until the display changes from "Closed" to "Open" (switching point of 
pressure-sensing switch). 

Now increase tire pressure again slowly until the switching point is just reached (display changes 
from "Open" to "Closed"). Take an accurate reading of the pressure then shown on the gauge, and 
add 0.3 bar to it. Adjust the tire pressure at the other wheel on the same axle to the same vaiue. 

If the wheels register different temperatures, for example because of exposure to the sun on 
one side of the car only, the switching point must be determined for all wheels and the tire pres- 
sure adjusted as already described. 

4. Adjust front wheel tire pressures in the same manner as described in Item 3 

This method of adjustment ensures that tire pressures are 0.3 bar higher than the switching point of 
the pressure sensing switches, regardless of tire temperature and measuring equipment tolerances. 
Unless there are air leaks at the tire or the wheel rim, it also ensures that no tire pressure warnings 
will occur for a lengthy period. 
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Quick test of RDK 



Whenever a wheel or tire is changed, it is essential to perform a quick test of the tire pressure con- 
trol system. 

II only one wheel was removed, the quick RDK test need only be performed at this wheel. 

A short test drive for a distance of at least 20 meters, at a road speed of between 5 and 40 kph and 
at the following tire pressures is sufficient: 



1 . Tire pressure 0.5 bar below nominal value:* front 2.0 bar 

rear 2.5 bar (2.0 bar for 17" summer tires) 

The relevant arrowis) must flash on the instrument cluster display panel. 

if an arrow is continuously illuminated instead of flashing, g_rje_ pressure sensing switch for the wheel 
convened is faulty and must be replaced. (Check pressure sensing switch by using the 9288 sys- 
tem tester, see Page 44 - 31 1). 

Do not drive the car at more than 50 kph. Above this speed , the display always begins to flash. 



2, Tire pressure 0.5 bar above nominal value:* front: 3.0 bar 

rear: 3.5 bar (3.0 bar for 17" summer tires) 

No fault display should occur. If it does, this indicates a system fault or a faulty pressure sensing 
switch (diagnosis from Page 44 - 301 on). 

3. After the quick test, restore tire pressures to the nominal value*, or preferably 0.3 bar 
above the pressure sensing switches' switching points (Page 44-27). 



* Nominal tire pressures: front 2.5 bar / rear 3.0 bar (17" summer tires = 2.5 bar) at 20" C tire air 
temperature 



44 - 28 



Quick test of RDK 

Printed in Germany - XXVII,1991 



928 



Wheels, Tires, Alignment 



Removing and installing pressure-operated switches (tire pressure warning 
system) 

Special tools 




121/4* 



No. 


Designation 


Special tool 


Order number 


Remarks 


1 


Pin socket wrench 


9273 


000 721 927 30 




4 


Mounting wrench 


9274 


000 721 927 40 
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Removing and installing pressure-operated switch (tire pressure warning 
system) 

Important note/preparation 

The tire must be removed from the rim before removing or installing a pressure-operated switch. The 
following points must be observed under all circumstances when dismounting or mounting the tire: 

- Clean dirty wheels before removing the tire. Mark the position of the tire on the rim for reassembly. 

- Apply the forcing blade of the tire mounting unit at the central point between both pressure-opera- 
ted switches. The deflector (arrow) must remain fitted white removing and fitting the tire to protect 
the pressure-operated switch. 




- The diaphragm of the pressure-operated switch must not come into contact with grease, tire as- 
sembly paste or similar under any circumstances. 

- Always replace the fastening nuts and torroidal sealing rings for the pressure-operated switches. 

- The tire inflation pressure must not exceed 6 bar in order to present damage to the pressure- 
operated switch. 
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Removing and installing pressure- operated switches 



tire pressure warning system) 

1 . Turn the rim and ciamp onto mounting unit. 
Remove the deflector from the pressure- 
operated switch. 



2. Remove pressure-operated switch with 
Special Tool 9274/9273. Hold the pressure- 
operated switch with Special Tool 9273 
while undoing fastening nut. 



3. Fit the correct pressure -ope rated switch 
(marked with specified pressure {2.5 - or 
3.0 bar) as follows: 

Apply pressure-operated switch with new 
seal - Apply a film of Vaseline to the seal 
before fitting. Center pressure-operated 
switch and tighten new fasten nut by hand. 

Call on the services of a second mechanic 
to counter the pressure-operated switch 
while you tighten the fastening nut. Tighten- 
ing torque for the fastening nut 20 Nm 
(15 Itlb.) 



Note 

The pressure-operated switch must not turn 
while tightening the fastening nut. (Damage to 
the seal/leak). 




121/44 



1 Tool to counter (9273) 

2 Pressure-operated switch with seal. Speci 
fied pressure 

front 2.5 bar / rear 3.0 bar or 2.5 bar 
(P. 44-01) 

3 Fastening nut 

4 Tool to tighten (9274) 



4. Remove protective foil from the diaphragm 
side if necessary. Press deflector onto the 
fastening nut and adjust. Check for secure 
fitting. 



5. Mount tire (max. 6 bar tire pressure) and 
balance wheel. 



6. Mount wheel onto hub and 

carry out short test for tire pressure warning 
system (page 44 - 28) 
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Removing and installing high-frequency sensor (tire pressure warning system) 
Notes 

The front and rear high-frequency sensors (HF sensors) (2) have different cable lengths The rear 
sensors have shorter cables. 

The distance between HF sensor (2) and the pressure-operated switch (3) is approx. 6 ± 2 mm. 
This distance is maintained as long as the HF sensor holder is not out of shape. 




1 Remove the HF sensor fastening screws 4. Carry out HF sensor test after installation 

from the holder. (tire pressure warning system diagnosis, 

menu 2, refer to Page 44-310) 

2. Slide the HF sensor (2) out of the holder. 

3. Undo and separate the HF sensor connec- 
tors at steering knuckle or wheel mount (1). 
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Removing and installing RDK control unit 



Notes 

The RDK control unit is in the footwell on the driver's side, above the base of the storage compart- 
ment. On right-hand drive cars, the RDK control unit is attached to the right side panel in the driver's 
footwell. 

When the RDK control unit is removed or installed, the ignition must be switched off. 
Remove the storage compartment (4 retaining nuts). 

From software status R 02 on, the RDK control unit has an event memory for tire pressure tosses. 
This was introduced during the 1991 model year / amended part number index for control unit. Any 
tire pressure losses on the last 8 occasions that the car was driven can be read out with the 9288 sys 
tern tester (Page 44 - 302). 



Removing 

Unscrew and remove the screws holding the 
RDK control unit. Remove control unit with 
plug from holder, release the plug by applying 
pressure to the retaining clip and pull it off the 
control unit. 




Installing 

Proceed in the opposite order of work. 
Make sure that the plug locates correctly in 
the control unit. After installing, perform the 
quick RDK test (page 44 - 28). 
After this, read out the fault memory with the 
9228 system tester (menu 1). Erase any faults 
stored in the memory. 

Note 

When attaching the control unit, first push it 
into the clips at the rear. Make sure that no 
wiring is trapped between the control unit and 
the holder. 



Removing and installing RDK control unit 
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Connections at RDK control unit plug 



1 Data line to 
instrument cluster 
Plug 2 PIN 10 

2 Data line to 
instrument cluster 
Plug 2 PIN 11 

3 RDK warning light 

4 not in use 

5 not in use 

6 not in use 

7 not in use 

8 Speed sensor HR 

9 not in use 

10 not in use 

11 not in use 

12 not in use 

13 Ground 

14 not in use 

15 not in use 

16 not in use 

17 HF transmitter, FR 

18 HF transmitter. RL 

19 Data line to diagnosis (L) 



20 Data line to diagnosis (K) 

21 not in use 

22 to alternator, terminal 61 

23 not in use 

24 not in use 

25 not in use 

26 Speed sensor, RL 

27 not in use 

28 Speed sensor, FR 

29 Speed sensor, FL 

30 not in use 

31 not in use 

32 not in use 

33 Power supply, terminal 15 

34 HF transmitter, FL 

35 HF transmitter, RR 
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Notes on trouble-shooting - Tire pressure warning system 



Aids 

Use 1 or 2 auxiliary cables (own construction) 
for measurements on the control unit connec- 
tors and plug connections with the same con- 
tacts {flat contacts). This will prevent the con- 
tacts becoming deformed. 




2 



Combined plug connections - distin- 
guishing line features 




There are several combined plug connections 
of the same type in the lines for brake-pad 
wear, speed sensors and HF sensors. The 
lines in this area can be distinguished from 
one another as follows: 



1 - Highly flexible line 

2 - Crocodile clips (standard) 

3 - Flat connector 2.8 (N 17.457.2) 



Sheathed lines for 

HF sensors and speed sensors. 

For brake -pad wear: 2 lines protected by 

tubing. 

The HF sensor connectors have 1 pin and 
1 socket. The connectors for the speed 
sensors have 2 pins with 2 sockets on the 
other side. 

There are 2 combined connectors on top 
of one another in the area of the spare 
wheel. The lines here are marked with RL - 
rear left and HR - rear right. 



Notes on trouble-shooting - Tire pressure warning system 

Printed in Germany - XXII.1989 



44 - 35 



44 



Wheels, Tires, Alignment 



928 



Important notes when working on 
vehicles with the tire pressure 
warning system 

Atways carry out a tire pressure warning 
system short test on the respective wheel 
every time a wheel or tire is changed. 

After the wheels have been finally balan- 
ced or after running on the test bench, 
erase the fault memory in the tire pressure 
warning system control unit. 

If Club-sport vehicles are fitted with winter 
tires, remove the spacer on the rear axle rf 
necessary. This is only necessary if the 
vehicle is fitted with permitted rims having 



removed, the pressure-operated switch 
will be offset in relation to the HF sensor 
which will activate the pressure loss 
display on the instrument cluster. 

Rims without pressure-operated switches 
must not be fitted to vehicles with the tire 
pressure warning system. 




;et. If the spacers are not 
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Tire pressure warning system (RDK) diagnosis 



General 



The system tester 9288 will be used for PORSCHE DIAGNOSIS from Mod. 89 onwards. 

PORSCHE DIAGNOSIS can be used for all systems capable of self diagnosis. 

Capable of self diagnosis means: the control unit can detect, store and output system errors. 

Read out tire pressure loss event memory (from control unit version R02 on (introducing during 
1991 model year). 



As the number of systems capable of self diagnosis will be increasing in the forseeable future, di- 
agnosis of the relevant system will be filed at the end of the respective repair group as of now. 
The pages in repair group 03 continue to be applicable. Apart from the diagnosis procedure filed 
there to date (flashing code diagnosis with tester 9268) this will also contain a description of how 
to operate system tester S288 (OFF-board diagnosis with plain text output). 



Tire pressure warning system diagnosis is not possible using tester 9268 (flashing code 
diagnosis). 
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Areas of application for the 9288 system 
tester on the RDK tire pressure control sys- 
tem 



- Reading out the fault memory 

- Reading out the tire pressure loss event 
memory, from control unit version R 02 on 
(introduced during 1991 model year) 

- Checking the correct functioning of 
various components with the tester 

- Switch inputs can be checked 
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Connecting the 9288 system tester, testing 
procedure 

Notes 

- RDK diagnosis with the 9288 system 
tester must be carried out with the ignition 
switched on and the car standing still. 

1. Connect the 9288 tester to the diagnosis 
socket under the booster cover next to the 
passenger's seat, using connecting lead 
9288/1 (adapter lead). 





2. Switch on the ignition and the tester. The 
tester can be switched on by pressing any 
button. For 9288 tester operating instruc- 
tions, refer to Repair Group 03. 
Important: Never select any speed range at 
the automatic transmission while testing, be- 
cause engine speed may be raised by the 
tester whsn the engine is running. 
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3. Select vehicle type and system (RDK). 
Note: 

If the display shows: 

No Data Exchange Possible 
Restart: > 
Terminate: N 

- the > (Restart) button should be pressed. 

If the RDK is not mentioned in the "In- 
stalled Systems" display, the reason may 
be one of the following: 

- Power supply to control unit interrupted 
No ground connection 

- Leads K or L from diagnosis are not intact 

- Control unit is faulty 



4. Selection from menu 

Possible RDK menus / Explanation 



1 = Fault memory 

Read out fault memory / 
eliminate fault 
Erase fault memory 

2 = Sensors 

Check HF sensor / speed sensor 

3 = Switch in puts 

Pressure sensing switch test 



1* = Events 

Read out tire pressure loss 
event memory 



5. Notes on desired menu 
Menu 1 - Fault memory: 
From Page 44 - 305 on 
Menu 2 = Sensors 

Checking HF sensor and speed sensor: 

Page 44-310 

Menu 3 - Switch inputs: 

Pressure switch test Page 44 - 311 

Menu 1* = Events 

Read out event memory for any tire pres- 
sure losses during the past 8 journeys from 
Page 44 - 312 on. 



* Additional RDK menu from control unit version R 02 on (introduced during 1991 model year) 
This menu should normally have the serial number 4. However, since the tester only has selec- 
tion buttons marked 1, 2 and 3, the menu at the top of the displayjn this case the Events menu, 
starts again with the number 1. 

To change from the one to the other Menu 1 display (either Events or Fault Memory), use the > 
or < keys (page forward, page backward). 
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Important notes on the diagnosis and assessment of RDK faults 

When the RDK control unit plug is disconnected, the display panel shows "RDK SHUT DOWN" 
after the engine has been started. This display is supplied from the instrument panel. 



- If a wheel without a pressure sensing switch is fitted to the car, "TIRE PRESSURE LOSS" ap- 
pears on the display panel after a short time, and the affected wheel is indicated by an arrow. 



- The system fault display takes precedence over the pressure loss display (in the event of pres- 
sure loss and an RDK fault, the RDK system is shut down). 



If tire pressure loss is indicated continuously, inspect the tire for external damage or penetra- 
tion by foreign bodies, and check the wheel for leaks. Perform the quick RDK test (Page 44-28), 
in order to determine whether a pressure sensing switch is faulty, if necessary, localize the faulty 
pressure sensing switch (there are 2 pressure sensing switches for each wheel) with the 9288 sys- 
tem tester, menu 3 = Switch Inputs (pressure sensing switch test). 

1991 model cars (with RDK control unit software status from 02 on) have an event memory inte- 
grated into the RDK control unit. This enables conclusions to be reached concerning possible 
leaks at one or more wheels. 

The event memory stores data from the last 8 times the car was driven. The event memory is 
read out with the 9288 system tester; there is no provision for erasing it (Page 44 - 312). 



- Not ail system faults are identified by the RDK control unit as faults (in this connection, refer to 
Page 44 - 305). 
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Menu 1 = Fault memory 

Reading out fault memory / eliminating faults 

Important notes 

Faults which were not present during the last journey and the test conditions applying them can- 
not be measured (with one exception). The relevant fault path should therefore be i nspected visu- 
ally , since with this type of fault the cause is either poor electrical contact, contact resistance 
or corrosion at the plug connections. 



" HF sensor signal not plausible " (fault code 1-4). This fault is always output by the system tester 
as " Not Present ". However, it is possible that the fault is present and can be measured by way of 



the sensor test {menu 2). 

A displayed fault, for example " HF sensor ground short ", refers not only to the HF sensor but to 
the complete circuit path as far as the control unit input. 

After eliminating the fault, erase the fault memory. After a short test drive (approx. 500 meters), 
read out the fault memory again. 

- The fault code for the fault output is displayed as additional information if button 1 is pressed, 
in addition, from control unit software status R 02 on (introduced during 1991 model year), the 
road speed when the fault first occurred is memorized. 

If the 9288 system tester is connected, make quite sure that no speed range is selected at 
the automatic transmission, since when the engine is running the tester could increase its 
running speed. 

- Not all system faults are identified bv the RDK control unit as faults . This applies to the RDK con- 
trol unit itself. If the fault display "RDK SHUT DOWN" appears and no fault is stored in the control 
unit, the following points must be checked or confirmed before the RDK control unit is replaced: 

a. Is the control unit plug attached correctly and are the connection contacts between the plug 
and the control unit in good condition? 

b. When the ignition is switched on, a voltage higher than 9 Volt must be present at PIN 13 
(ground) and PIN 33 of the disconnected control unit plug (refer to Page 44 - 34). 

c. There must be no break in the data line from RDK control unit PIN 2 to instrument cluster plug 
2, PIN 11. 

- The following display may appear as a fault output although no fault is present: 
Data line - interruption - not present (fault code 18). 



Exception: 
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(Menu 1 = fault memory) 



Fault/Fault code 



Possible causes 
Remedy/Remarks 



HF sender 
rear left 

Fault code - 1 - 

- Short to ground 



may also be checked via menu 2 = sensors. In this case, HF 
sensor defective appears regardless of the wheel position if 
there is a ground fault. 

Disconnect the control unit plug and measure from PIN 18 to 
ground (~ 5 kOhm would be displayed if there is no ground 
fault ). Check the entire line path between control unit plug and 
HF sensor according to the circuit diagram. 



Open circuit 



may also be checked via menu 2 = sensors. !n this case, HF 
sensor defective appears regardless of wheel position if there 
is discontinuity. 

Open HF sensor connector on the wheel carrier. Check cabie 
path for discontinuity from the socket of the combined connec- 
tor to PIN 1 8 of the control unit plug. If it is not possible to deter- 
mine any discontinuity, check whether ground is present at the 
pin of the combined connector. If both are OK, replace HF sen- 
sor. 



- Signal improbable 



- Continue HF sensor test via menu 2 = sensors. If HF sender 
rear left O.K.* {meaning HF sensor attenuated) appears during 
this test regardless of the wheel position, replace the HF sensor. 
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Fault/Fautt code Possible causes 

Remedy/Remarks 



HF sender - Proceed as for fault code - 1 - for alt faults, but use PIN 35 of 

rear right the control unit plug. 

Fault code - 2 - 



HF sender - proceed as for fault code - 1 - for all faults, but use PIN 34 of 

front left the control unit plug. 

Fault code - 3 - 



HF sender . proceed as for fault code - 1 - for all faults, but use PIN 17 of 

front right the control unit plug. 

Fault code - 4 - 



ABS speed sensor 
rear left 

Fault code - 5 - 

Check speed signal via menu 2 = sensors. 
If no bar diagram appears when the wheel is turned, but ABS 
serviceable , the fault lies in the line path between ABS control 
unit and tire pressure warning system control unit. 

Connector assignment: 

ABS control unit 55-pole PIN 12 
ABS control unit 35-pole PIN 30 
Tire pressure warning system control unit PIN 26 



Open circuit/ 
short to ground 



Tire pressure warning system (RDK) diagnosis 44 - 307 

Printed in Germany - XXII, 1989 



44 



Wheels, Tires, Alignment 



928 



Fault/Fault code Possible causes 

Remedy/Remarks 



- If the ABS is aiso deactivated, look for the fault in the area of 
the speed sensor or in the fault path between ABS control unit 
and speed sensor. 

- If no fault found, repeat. If the fault is still apparent, try replacing 
the ABS control unit. 



- Signal improbable - Fault not present: This could have occurred under certain envi- 

ronmental conditions, e.g. driving in the vicinity of powerful 
transmitters. There is no fault in the vehicle, 

- Fault present: First try replacing the ABS control unit then the 
tire pressure warning system control unit. 



ABS speed sensor - proceed as for fault code - 5 - for all faults, 

rear right 

Fault code - 6 - Connector assignment: 

ABS control unit 55-pole PIN 10 
ABS control unit 35-pole PIN 31 
Tire pressure warning system control unit P!N 8 



HF sender - proceed as for fault code - 5 - for all faults, 

front left 

Fault code - 7 - Connector assignment: 

ABS control unit 55-pole PIN 16 

ABS control unit 35- pole PIN 17 

Tire pressure warning system control unit PIN 29 
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Fauit/Fautt code Possible causes 

Remedy/Remarks 



ABS speed sensor - proceed as for fault code - 5 - for all faults, 

front right 

Fault code - 8 - Connector assignment: 

ABS control unit 55-pole PIN 53 

ABS control unit 35- pole PIN 23 

Tire pressure warning system control unit PIN 28 



RDK control light 
Combi instrument 

Fault code - 9 - 

- Open circuit / - In the case of discontinuity, ground fault or short circuit, check 
Short to ground the line from PIN 3 of the tire pressure warning system control 

unit connector to PIN 6 of instrument cluster connector 1 

- Short to B + 



Data lead 

RDK combi instrument 
Fault code -18- 

- Open circuit - Check the data line from PIN 1 of the tire pressure warning sys- 

tem control unit connector to PIN 10 of instrument cluster con- 
nector 2 



Tire pressure warning system (RDK) diagnosis 

Printed in Germany - XXV, 1990 



44 - 309 



44 



Wheels, Tires, Alignment 



928 



Menu 2 = Sensors 



Check HF sender and ABS speed 
sensor 



Component to be tested/ 
Remarks 



Fault / Remedy 



Preconditions 



1 = HF sender 



Each test with attenuated 
and unattenuated HF sensor 



- Required display: 
OK* for attenuated HF sensor 
OK (or unattenuated HF sensor 



Attenuated means: 
Closed pressure-operated switch 
(Tire pressure greater than 
switching pressure) above the 
HF sensor 



- If display shows: defective, there is a fault in the HF sensor or 
in the line to the control unit. 



Refer to menu 1 (fault memory) to remedy faults for fault 
code 1 - 4 



Unattenuated means: 

a) Open pressure-operated switch 
(Tire pressure less than 
switching pressure) above the 
HF sensor 

or 

b) neither of the pressure-operated switches 
above the 

HF sensor 



2 = ABS speed sensor - When the wheel is turned, a bar diagram appears, dependent 
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Menu 3 = Input signals 
Pressure switch 



Important notes 



- A defective pressure-operated switch adopts a condition which is defined by the HF sensor as 
being a standard operational condition. Example: if the pressure-operated switch diaphragm is 
deformed, the switch assumes the closed state, therefore OK state, even if the tire pressure is too 
low. 



- The HF sensor must be tested and OK before the pressure-operated switch can be diagnosed cor- 
rectly. 



Component to be tested/Remarks 



Preconditions 



Fault, Remedies 



Pressure switch 



2 pressure-operated switches 
(offset by 180°) must be 
checked per wheel 



Align pressure-operated switch with HF sensor. Then 
a) tire pressure* greater than switching pressure 



Required display: CLOSED 

If the "OPEN" display appears, 

- the distance or offset between switch and 
HF sensor is too great or 

- the pressure-operated switch is defective 

b) Tyre pressure* less than switching pressure 
Required display: OPEN 

If the "CLOSED" display appears, the pressure-operated switch 
is defective. 



* For practical purposes, the test pressures as used in the short 
test (Page 44-28) are used as tire pressures. 
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Menu 1* = Events 



Read out the tire pressure loss event memory 
Important notes 

From control unit version 02 on, the RDK control unit contains an event memory which stores data 
on any pressure losses at one or more tires during the last 8 journeys made by the vehicle. It aiso in- 
dicates the road speed at which the event occurred, and whether either one or two pressure-sensing 
switches were open. 

This event memory permits conclusions to be reached regarding unnatural pressure losses at one 

or more wheels. Eliminate the cause of any unnatural pressure loss immediately. 
Possible causes are stated on Page 44-26. 

Of the 8 recorded journeys, journey 8 is the most recent. 

When the event memory is read out the most recent journey, that is to say journey 8, is shown 
on the system tester's display. The event memory cannot be erased. 

If the > button is pressed, the next wheel for which a tire pressure loss event was recorded will be 
displayed, or if no other wheel was affected during this journey, the previous journey appears on the 
tester's display panel. 

Event storage: when a new journey is started (after the ignition has been switched off), journey 
No. 1 is erased from the event memory and the previous journey Nos. 8 to 2 moved up to be- 
come journey Nos. 7 to 1. 



Additional RDK menu from control unit version R 02 on (introduced during the 1991 model year). 
This would normally have the serial number Menu 4, but since the tester only has selector but- 
tons 1 , 2 and 3, the menu at the top of the display, in this case the event menu, starts again at 
No. 1. 

To change from one Menu 1 to the other (Event or Fault memory), page f onward or back with the 
> or < keys. 
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Procedure: call up the event menu. Press the > key repeatedly until the event memory is read out in 
full. The tester indicates this (test end). 



Example 
Event 



Displayed data 



Journey - 8 - of 8 (last journey made) 

Left rear wheel (RL) 

Pressure loss detected by 2 switches 

at 270 kph 



Right rear wheel (RR) 
No pressure loss 



Left front wheel (FL) 

Pressure loss detected by 1 switch 

at 100 kph 



Right front wheel (FR) 

Pressure loss detected by 2 switches 

at 270 kph 



Journey - 7 - of 8 

At all wheels 
No pressure loss 



Drive - 8 - of 8 RL 

pressure loss 

2 switches open 

v: 27 0 km/h 168 mph > 



< Drive - 8 - of 8 RR 
no pressure loss 



< Drive - 8 - of 8 FL 

pressure loss 
1 switch open 
v: 100 km/h 62 mph > 



< Drive - 8 - of 8 FR 

pressure loss 
2 switches open 
v: 270 km/h 168 mph 



Drive - 7 - of 8 
no pressure loss 



RDK-Diagnose 44-313 
Printed in Germany - XXV, 1990 



44 



Wheels, Tires, Alignment 



928 



Event 



Displayed data 



Journey - 6 - of 8 

At all wheels 
No pressure loss 



Journey - 5 - to journey - 1 - of 8 

No pressure loss at any wheel 



Display after Journey 1 ; 



Drive - 6 - of 8 
no pressure loss 



as for journeys 7 and 6 
No pressure loss 
but with the appropriate 
journey number 
(Journey - 5 - of 8 
Journey - 4 - of 8 etc.) 



Results 

testing completed 




return 


N 
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General 

As of MY '84, the Porsche 928 S is optionally available with anti-lock system (ABS) (option M593). 
As of model year 1986, the 928 S is fitted with ABS as standard equipment worldwide 

The anti-lock braking system represents an important contribution to the enchancement of active 
safety in the vehicle. 

The system prevents the wheels from locking when the brakes are applied, thus assuring full steera- 
bilrty and directional stability. Furthermore, the braking distance is optimized under all road con- 
ditions. 

However, it is still the responsibility of the driver to adapt his driving to road and weather conditions 
and to the prevailing traffic situation. 

The decisive advantage offered by ABS lies in the stability and maneuverability of the vehicle in mo- 
ments of danger - when the brakes are fully applied, even in a curve. 

It is not possible to retrofit ABS in cars built before model year 84, as the body has undergone a 
number of changes since then. 

Modifications, 86 models onward 

As of model year 1986, the 928 S is fitted with ABS as standard equipment worldwide. At the same 
time, the following modifications were incorporated. 

Optimization of plug-in connectors of speed sensors to cable. The cable routing has also been modi- 
fied. 

Number of teeth on impulse ring reduced from 90 to 45 (improved signal registration). 

ABS control unit changed (adaption to impulse ring with 45 teeth). When replacing, ensure that 
the correct control unit is used. The only outward differences of the control units are the Part 
No. and Bosch part no., respectively. Observe correct usage references acc. to the spare 
parts catalog. 

Modifications as of MY '90 

Starting with MY '90, the 928 is fitted with a PSD (electronically controlled Porsche limited slip dif- 
ferential). For details, refer to page 45 - 08. 
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Printed in Germany - XXIX, 1992 



45-01 



45 



Antiblock System 



92 8 



DIRECTIONAL CONTROL AND STEERAB1 LITY WHILE BRAKING 



Acceleration and braking forces have to be transmitted to the road surface by the tires. 
When a free-rolling wheel is slowed down by applying the brakes, there is slip, i. e. the 
difference between wheel circumferential speed and vehicle speed. The wheel circumferential 
speed will be slower than the vehicle speed. 



ABS - Operating Range 
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Slip 



Locked Wheel 



The diagram shows the interrelations of braking force, cornering force and slip. An increase 
in braking force causes a very fast reduction in cornering force and consequently in directional 
control and steerability of wheels. 

It is well known that absolutely no steering correction is possible when wheels have locked 
(100 % slip) — the car slides straight ahead in spite of turned front wheels. The operating 
range of ABS is designed to always provide sufficient cornering force with simultaneous 
introduction of maximum possible braking force. 

ABS regulates the braking pressure in a range of 4 to 20 % slip (car moving straight ahead). 
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DESIGN 



The major components of ABS are: 



hydraulic unit, 
electronic control unit, 
four speed sensors * and 
wire harness with relays and 
overvoltage tripout 
(on central electric board). 



These components are integrated in the conventional braking system of csrs beginning with 
1984 models. The conventional braking system of cars beginning with 1984 models has 
been changed as compared to that of older models in brake circuit division (now by axles), 
stepped brake master cylinder (piston diameter of both pistons formerly the same) and brake 
force regulator (see page 47 - 1 8 a). 




1 — Brake booster with tandem master cylinder 

2 — Front speed sensors * 

3 — Hydraulic unit (with screwed in brake force regulator, pump motor and valve relay) 

4 — Electronic control unit 

5 — ABS indicator lamp 

6 — Rear speed sensors * 



A pulse gear belongs to each speed sensor. Pulse gears are pressed on front wheel hubs 
of front axle and machined on axle shafts of rear axle. 
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A B S COMPONENTS 



ABS Control Unit 



The electronic control unit is located above 
the hood release handle or, drvs r 's side of 
car (above central electric board in RHD 
car;;. 

The control unit uses the speed sensor 
signals to calculate the necessary control 
and regulation commands for the hydraulic 
unit. 




Hydraulic Unit 



The hydraulic unit is located on the left 
front wheel house wall. It processes the 
electric signals coming from the electronic 
control unit. 

The hydraulic unit can change the hydraulic 
pressure to the wheel brake cylinders 
independently of pressure in the brake 
master cylinder. However, a higher 
pressure than that of the brake master 
cylinder is not possible. 
Depending on the amperage, with which the 
electric solenoid valves are activated, the 




hydraulic pressure in wheel brake cylinders 
can be 

increased — pressure building-up 
phase, 

maintained — pressure holding phase, 
or 

reduced — pressure dropping phase. 
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Speed Sensors 



Speed sensors are arranged on all four wheefs. These inductive sensors are held in area of 
pulse gear rings of front wheel hubs or wheel end shafts on rear axle and produce an 
alternating voltage for each pulse tooth. This alternating voltage changes its frequency to 
indicate speed, acceleration and deceleration of wheels, and is processed in the control 
unit. 




1 — Speed 

sensor 

2 — Wire holder 

3 — Speed 

sensor wire 

4 — Pulse gear 

ring 
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Important information on troubleshooting and ABS test program 



General 

- After certain repairs to the ABS system 
(refer to functional check on page 
45 - 07), a test program using an ABS 
tester must be run. The ABS test plan, 
Print No. WKD 493 720, is required for 
this test operation and for troubleshooting. 






ABS testing on vehicles with PSD 

- Following repairs affecting the ABS 
system (cf. page 45 - 07), a functional 
test using the ABS 2-LED tester must 
be run. 




499-4S 



1 = ABS 2-LED tester 

2 = 55-pin ABS 2-LED adapter lead. 

Same lead as for ABS testing on 
the 91 1 Carre ra 4. Manufacturer 
and supplier = Bosch. 
For address and order no., refer to 
the Repair Manual 911 Carrera 4, 
Repair Group 45. 



- This ABS test plan describes trouble- 
shooting and ABS testing, respectively, 
with both testers, i.e. Bosch K 7 
(VAG 1516) and Bosch ABS 2-LED. 

- Vehicles with PSD may only be tested 
with the ABS 2-LED tester in conjunction 
with the 55-pln adapter lead (refer to 
drawing 499-45). 



45 - 06 



Important information on troubleshooting and ABS test program 

Printed in Germany - XXIX, 1992 



928 



Anti block System 



45 



Important information for repairs of vehicles fitted with ABS 



When working on vehicles equipped with 
ABS, observe the following items: 



Welding 

When welding with arc welding equipment, 
disconnect the connector of the electronic 
control unit. 

Painting 

During paint refinishing, the electronic control 
unit may be exposed to a temperature of 
max. 95 deg. C for brief intervals and to max. 
85 deg. C for longer periods (max. 2 hours). 

Charging the battery 

When quick charging the battery, disconnect 
it from the vehicle wiring. 

Jump starting 

Do not use a quick charger for starting the 
engine. 

Multiplug for electronic control unit 

Never disconnect or reconnect the multiplug 
to the electronic control unit while the ignition 
is on. 



Checking the ABS operation 

If service operations not directly related to 
parts of the ABS have been carried out on 
the brake system, a simple functional check 
is sufficient. I.e. after starting the engine, the 
warning lamp in the instrument cluster must 
go off if the ABS system is o.k. Operations of 
this type include replacement of brake pads, 
brake hoses, brake discs, brake booster, tan- 
dem master cylinder, brake cables and com- 
ponents of the parking brake as well as brake 
pipes that are not screwed into the hydraulic 
unit. 

When performing service operations on the 
hydraulic unit*, electronic control unit*, on rpm 
sensors and/or the wiring harness or when 
replacing units, e.g. during accident repairs, 
the operation of the ABS system must be 
checked with the ABS tester. 



* Hydraulic unit and electronic control unit must neither be repaired nor dismantled. 
The electronic control unit checks itself via a self-diagnosis routine. For this reason, checking the 
control unit is only possible or required, respectively, if an ABS test is performed and only if tester 
version Bosch K 7 (VAG 1516) is used. 
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Vehicles with PSD 



The lock control assembly is located on 
an additional PCB in the ABS control unit. 
This PSD/ABS control unit has 55 pins. 
Previous ABS control unit versions had 
35 pins. When repairs are required, make 
sure the PSD/ABS control unit is not con- 
fused with the PDAS/ABS control unit fitted 
to the 91 1 Carrera 4. 
To tell the two versions apart, refer to the 
Part Nos. 

Control unit for 928 with PSD = 928 61 8 

Control unit for 911 Carrera 4 - 964 618 
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Notes on ABS troubleshooting for vehicles with PSD 
General 

PSD = Electronically controlled Porsche limited-slip differential. 

One control unit controls both the PSD and ABS. The PSD is accommodated on an additional prin- 
ted-circuit board in the ABS control unit 

Not only PSD system faults are stored in the ABS / PSD control unit, but also some ABS system 
faults, 

Fauit displays via the instrument cluster 

On vehicles with PSD, an ABS fault is indicated not only by the ABS warning lamp, but also by a 
plain-text display in the instrument cluster (ABS off). 

ABS faults automatically lead to deactivation of the PSD. 

In this case, the display in the instrument cluster changes between: 



ABS 



off 



and 



PSD 



off 
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Possible fault displays via system tester 9288 



DTCs of the PSD and ABS 



DTC Fault type System allocation 

11 Transverse lock valve PSD 

12 Lateral acceleration sensor- PSD 
short circuit/discontinuity 

13 Lateral acceleration sensor- PSD 
signal implausible 

14 Transverse lock - deviation PSD 

1 5 Control unit - defective ABS/PSD 

21 Wheel speed sensor, front left ABS/PSD 

22 Wheel speed sensor, front right ABS/PSD 

23 Wheel speed sensor, rear right ABS/PSD 

24 Wheel speed sensor, rear left ABS/PSD 

31 ABS valve, front left ABS 

32 ABS valve, front right ABS 

33 ABS valve, rear axle ABS 

34 Valve relay (hydraulic unit) ABS/PSD 

35 Return pump (hydraulic unit) ABS 



Notes on troubleshooting 

Troubleshooting / fault description for the above faults are explained under PSD diagnosis/Trouble- 
shooting in Repair Manual Vol. 3 (Transmission) (Page D39-223). 

Faults occurring in the high-pressure hydraulics of the PSD (lock operation) are not stored in the 
DTC memory of the ABS / PSD control unit. Troubleshooting / fault description is also included in 
Repair Manual Vol. 3 (Page D39-247). 



45-010 



Vehicles with PSD 
Printed in Germany XXXV, 1995 



928 



Antiblock System 



REMOVING AND INSTALLING HYDRAULIC UNIT 



Removing 

1 . Turn off ignition and disconnect battery 
ground wire on body. 

2. Remove left intake hose on air cleaner, 
loosen power steering supply tank on 
bracket (hoses remain connected), pull off 
ignition leads on ignition coil and take off 
left front wheel. 



3. Disconnect brake lines as well as brake 
pressure regulator (no. 4 - 9} on hydraulic 
unit. 

This is done by uncliping brake lines in 
holders on wheel housing (locks are 
opened from above). 
Insert plugs in open brake tines and 
connections immediately (danger of dirt 
entering system). 

If plugs are not available for brake lines, 
first drain tank and cover lines. 




4 — From brake master cylinder, 

front wheel circuit (code V) 

5 - Brake line front left (code I) 

6 — Brake line front right (code r) 

7 — From brake master cylinder, 

rear wheel circuit (code H) 

8 — Brake pressure regulator 

9 — Brake line rear (code h) 

10 — Hydraulic unit console with spot- 
welded bracket for power steering 
supply tank 



4. Remove wheel house cover. 




5. Remove cover. 
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6. Unscrew cable release and take off 1 2-pin 
plug {no. 3). 

Note: 

Both relays for pump motor (2) or solenoid 
valves (1) can be replaced (see page 45-6), 



i a 




7. Disconnect ground wire on pump motor and 
loosen two mounting bolts. 




8. Loosen mounting bolt as well as bracket 
for hydraulic unit. 

Run out hydraulic unit (see installation 
points 1+2). 




Note: 

Never loosen or tighten bolts marked with 
arrows. 
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Antiblock System 



Installing 

1 . Tilt down hydraulic unit bracket on 
wheel side. 




2. Move hydraulic unit into bracket from 
wheel side and install two mounting 
bolts (position of console as described in 
point 1}. 




3, Mount hydraulic unit bracket on wheel 
housing wall (three self-locking nuts). 



4. Finish installation of hydraulic unit on 
bracket. Tighten three mounting bolts. 

5. Mount brake pressure regulator and brake 
lines on hydraulic unit in correct position. 
If applicable, hold brake lines in brackets 
on wheel housing wall with clips and 
engage locks. 

Note: 

Make sure brake lines are routed correctly. 



6. Connect 12-pin plug and secure cable 
release. 

Mount cover on hydraulic unit. 



7. Mount wire harness on hydraulic unit 
bracket (loosen right bolt again}. 
Connect ground wire on pump motor. 



8. Bleed brakes in order of stepped brake 
master cylinder, push rod brake circuit 
(front wheels} and intermediate piston 
circuit (rear wheels} and check for leaks. 
Bleeding procedures are same as for cars 
without ABS. 



9. Mount wheel house cover, front wheel, 
power steering supply tank, ignition leads 
on ignition coil and intake hose. 
Connect battery ground wire. 

10. Check operation with an ABS tester. 
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REMOVING AND INSTALLING ELECTRONIC 

R e m o v i n g 

Note: 

In left-hand drive cars, the elec- 
tronic control unit is mounted on 
the driver's side above the hood- 
release handle on the side panel. 
In right-hand drive cars, the 
control unit is located above the 
central electrics unit. 
Always switch the ignition off 
before disconnecting the multi-pin 
plug from the control unit or 
removing the control unit. 



CONTROL UNIT 




l.Move seat to rearmost position 
and raise steering wheel (to 

facilitate work). I n s t a 1 1 i n g* 

1. Mount electronic control unit on 
2. Open retaining spring (clamp) and holder. 

disconnect plug from electronic 
control unit. 

2. Connect ABS tester with plug of 




electronic control unit from 



holder. 

* Control unit modified as of model year 86. Ensure correct unit is 
installed when replacing (see page 54 - 01). 
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Removing and installing electronic control unit 



Removal 



Note 



When disconnecting the multiplug from the 
control unit or when removing the control unit, 
the ignition must be switched off. 

1 . Actuate retainer spring (clamp) and pull 
connector off the electronic control unit. 





Installation 
Note 

Be sure to use correct control unit when 

replacing the units as it may be confused 

with other ABS control units. 

The only outward differences of the control 

units are the Bosch and Porsche part nos., 

respectively. 



B537 

2. Take electronic control unit off the bracket 
after having undone the fastening nuts. 



1. Fit electronic control unit bracket. 



2. Attach multiplug safely to electronic control 
unit. 

The retainer spring must engage into the 
plug with an audible click. 



Removing and installing electronic control unit 
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Removing and installing relay 
General 

The anti-lock system is fitted with three relays. 

The ABS relay (power supply for electronic 
control unit and scavenge pump motor relay) 
is located on the Central Electrical System. 

The relay for the solenoids and the relay for 
the pump motor are located below the cover 
of the hydraulic unit. 



ABS relay 

Removing and installing 

1. Flip up cover of Central Electrical System in 
the passenger's footweil. 

2. With the ignition off, pull out and insert 
ABS relay, respectively (electronic relay 
with overvoltage protection). 

Note 

The relay is located in the lower row of the 
Central Electrical -System. 

Initial version (up to end of MY '84) 
Relay No. XI (arrow). 

The top of the relay is fitted with a 10 amps 
fuse insert (little fuse) that protects the ABS 
circuit. 



Modified version 

(MY '85 to MY '89) Relay No. XVII 

Starting with MY '85, the fuse is no longer 
located inside the relay but rather in the 
Central Electrical System. This fuse carries 
the reference no. 16. It also is a 10 A fuse 
insert (Irttle fuse). 

Current version as of MY '90 
Relay No. XV 

This fuse carries the reference no. 28 
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Pump motor relay / valve relay 
Removal 

1. Remove the wheel housing cover. 3. Pull out fuse lor solenoid vaives No. 7 or 

for the pump motor No. 8 with the ignition 
switched off. 
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REMOVING AND INSTALLING SPEED SENSORS ON FRONT 
AND REAR AXLES 



Removing and Installing 
Front Axle 



Removing 

1 . Take off front wheel. Remove intake hose 
on air cleaner. 

2. Turn off ignition, take wire plug out of 
holder in engine compartment and 
disconnect. 




3. Remove front exhaust shield (to make 
procedures easier). 

Unclip wires on wheel housings and pull 
out with rubber grommet in direction of 
wheel. 

Also pull out rubber grommet for brake 
line. 




4. Unclip wire on side member and in holders 
on steering knuckle. 

Loosen socket head screw and pull speed 
sensor out of steering knuckle. 




Installing 
Note: 

— Rubber mounts and grornmets on speed 
sensors are connected with wire covers in 
precise position. 

— Take speed sensors out of protective 
packaging only briefly before installation 
(loss of permanent magnetism). 

— Make sure that there are no foreign metal 
particles (burrs) on magnetic edge of 
speed sensor before installing. 



45 - 8 Removing and Installing Sensors 



Printed in Germany 



9 28 



Antiblock System 




1. Coat speed sensor and bore in steering 
knuckle with Molykote Longterm 2. 
Replace O-ring of speed sensor. 




2. Insert speed sensor in steering knuckle 
without application of force and tighten 
socket head screw to 10 Nm/7 ftlb. 



Note: 

The distance between speed sensor and pulse 
gear is given by design and cannot be 
adjusted. 



3. Rou:e wires correctly (insert rubbe- 
grommets and clip rubber mount in 
holder}. 

Install exhaust shield. 

Connect wire plug and press into holder. 

Install front wheel and intake hose. 



4. Check operation with ABS tester. 



Rear Axle 



Removing 
1. Take off wheel. 



2. Turn off ignition, take wire plug out of 
holder and unclip wire on rear axle carrier. 




3. Disconnect wire plug. 
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4. Unclip wire in holders on wheel carrier. 
Loosen socket head screw and pull speed 
sensor out of wheel carrier. 




Installing 
Note: 

— Rubber mounts on speed sensors are 
connected with wire covers in precise 
position. 

— Take speed sensors out of protective 
packaging only briefly before installation 
(loss of permanent magnetism) . 

— Make sure that there are no foreign 
metal particles (burrs) on magnetic edge 
of speed sensor before installing. 




1 . Coat speed sensor and bore in wheel 
carrier with Molykote Longterm 2. 
Replace O-ring of speed sensor. 




9559 



2. Insert speed sensor in wheel carrier 
without application of force and tighten 
socket head screw to 10 Nm/7 ftlb. 

Note: 

The distance between speed sensor and pulse 
gear is given by design and cannot be 
adjusted. 

3. Clip wire in holders on wheel carrier and 
rear axle cross member. 

4. Connect wire plug and insert in nolder. 
Install wheel. 

5. Check operation with ABS tester. 
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REMOVING AND INSTALLING SPEED SENSORS ON FRONT AND REAR AXLES, 86 MODELS 
ONWARD 



Front Axle 



R e m o v i n g 



l.With ignition switched off, open 
ABS cable plug-in connector on 
the steering knuckle and 
di sconnect. 



l.Coat speed sensor and hole in 
steering knuckle with Molykote 
Longterm 2. Renew speed sensor 0- 
ring. 
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2. Unscrew mounting bolt (Allen 
bolt) of speed sensor and with- 
draw sensor from steering 
knuckle. 



I n s t a 1 1 i n g 
Note : 

- Do not remove speed sensor from 
its protective package until 
shortly before installation (loss 
of permanent magnetism) 

- Before installation, check that 
no foreign bodies (metal 
shavings} have been caught on the 
magnetic edge of the speed 
sensor. 




2. Without using force, insert 
sensor in steering knuckle and 
tighten Allen bolt to secure. 
(Torque 10 Nm (7ftlb)). 



Note: 

The distance between speed sensor 
and impulse ring is a design 
feature and cannot be adjusted. 



3. Reconnect cable and place in 
holder on steering knuckle. 



4. Check operation with ABS tester. 
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Rear Axle 
R e m o v i n g 



1 .Remove wheel . 



2. With ignition switched off, open 
ABS cable plug-in connector on 
wheel carrier and disconnect 
cable. Open clip for speed sensor 
cable. 

Unscrew speed sensor mounting 
bolt. Make space by withdrawing 
cable from holder above the 
mounting bolt. 




3. Withdraw speed sensor from wheel 
carrier. 



Installing 
Note: 

- Do not remove speed sensor from 
protective packing until shortly 
before installation (loss of per- 
manent magneti sm) . 

- Before installing, check that the 
magnetic edge of the speed sensor 
is free of foreign particles 
(metallic shavings). 



l.Coat speed sensor and hole in 
wheel carrier with Molykote Long- 
term 2. Renew speed sensor 
0-ring . 
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2. Without using force, insert speed 
sensor in wheel carrier and 
tighten Allen bolt to secure. 
Torque: 10 Nm (7 ftlb). 



Note: 

The distance between speed sensor 
and impulse ring is a design 
feature and cannot be adjusted. 



3. Place cable in clip on wheel 
carrier. Close clip. Insert cable 
in holder above sensor mounting 
bolt. 



4. Insert plug-in connector and 
place in holder. Mount wheel. 



5. Check operation with ABS tester. 
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GENERAL 

Braking System Until 
End of Model Year 1985 

Until end of model year 1985 and depending on type and model year } the 
front-axle disk brakes use either sliding or floating calipers. All brake 
disks are ventilated. The brakes of the 928 S (with floating calipers) have 
auxiliary ventilation via air guide ducts. In all cars, sliding brake 
calipers are mounted on the rear axle. Brake pads with differing friction 
values are used. It is essential to ensure that the appropriate parts are 
installed (page 46 - 3) . 




Sliding brake caliper Floating caliper 

Braking System, 86 Models Onward 



Four-piston f ixed-cal iper brakes 
are fitted on front and rear axles 
instead of the si idi ng-cal iper 
(floating or sliding caliper) 
systems installed in earlier 
models. 




Four-piston fixed caliper 
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TECHNICAL DATA 



Description 


Remarks 


Wear 
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Foot brakes 


Hydraulic, dual circuit braking system 
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frarnp ralinpr HE^r hrakp^ on front ^y|p and 






floating frame or fist caliper disc brakes on 






front axle. 






Since 07.12.1977 to end of 1983 models 






(diagonal division) one brake pressure 






regulator for each rear axle circuit. 






Since 1984 models one screw-in brake 






pressure regulator on brake master 






cylinder or on hydraulic unit (cars with 






ABS) for rear axle brake circuit. 






Since 1984 models optionally extra with 






ABS, which is integrated in the con- 






ventional brake system. 




Brake booster dia. 






i i n + ^ oo ni min 

Up to uo.ui .iy /y 


9 inches 




Since 09.01.1979 


10 inches, internal ratio 3.0 for 






floating frame caliper disc 






brakes 






10 inches, internal ratio 3.8 for fist 






caiioer disc brakes 




Brake master cyl. dia. 






Up to 1983 models 


23.81 mm 




Since 1984 models 


23.81/19.05 mm 




Brake pressure regulator 


3 versions 
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pressure regulator 






Version 1 






(9" brake booster) 


55 bar 




Vpr^inn II 






(10" brake booster) 


33 bar 




Version 1 1 1 






00" brake booster and 






screw- in regulator) 


33 bar 




Caliper piston dia. Front 


54 mm 




Rear 


36 mm 




Brake disc dia. Front 


282 mm 




Rear 


289 mm 




Eff. brake disc dia. 






Front — floating frame caliper 


220 mm 




fist caliper 


228 mm 




Rear 


235 mm 
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Description 



Remarks 
Specification 



Wear Limit 



Pad thickness 
Front, floating frame 
floating caliper 

Rear 

New brake disc thickness 
Front, floating frame 

grooved disc 

floating caliper 

Rear 

Min. thickness after machining * 
Front, floating frame 
floating caliper 

Rear 

Thickness tolerance for brake discs 

Lateral runout for brake discs 

Lateral runout for wheel hubs 

Lateral runout for installed brake discs 

Max. surface finish of brake discs after 
machining 

Play on brake pedal with brakes bled 
and engine stopped 



Hand brakes (parking) 

Brake drum dia. 
Brake shoe width 
Brake surface per wheel 
Brake liner thickness 



13 mm 2 mm 

13 mm 2 mm 

13 mm 2 mm 



20 mm 
20.5 mm 
32 mm 
20 mm 



19.2 mm 18.6 mm 

31.2 mm 30.6 mm 

19.2 mm 18.6 mm 

max. 0.02 mm 

max. 0.05 mm 

max. 0.U5 mm 

max. 0.1 mm ** 

max. 0.006 mm 

10 mm 



Mechanical action on both rear wheels 
(drum brakes) 



180 mm 
25 mm 
85 cm* 
4.5 mm 



131 mm 



2 mm 



'Brake discs must be machined symmetrically, 
i. e. evenly on both sides. 

** See page 46 - 16. 
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TECHNICAL DATA 86 MODELS ONWARD 



Description 



Remarks 

Specifications 



Wear Limits 



Foot brake 



Brake booster 



Brake master cylinder 



Braking force 
regulator (screw-in 
regulator) 
Switchover pressure 
Reduction factor 



Hydraulic, dual -circuit braking system with 
separate front/rear axle braking circuits 
(black/white), brake booster, ventilated brake 
disks with four-piston fixed calipers front and 
rear. Push-rod braking circuit for front 
wheel s . 

A braking-force regulator is bolted on the main 
brake cylinder or on the hydraulic unit (with 
ABS system) for the rear-axle braking circuit. 

Anti-lock braking system (ABS), optional on 86 
models, standard on 87 models onward. The ABS 
is integrated in the standard footbrake. 



10" dia. 
4.5 

(internal boost ratio) 

87 models onward, pedal free 
travel is shorter 



Tandem cylinder with 2 central 
val ves 

23.81/20.64 mm dia. 



18 bar 
0.46 
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Description 


Remarks 

Specifications 


Wear Limits 


Brake disk dia, front 
rear 


304 mm 
299 mm 




Effective brake disk 
dia. front 
rear 


250.8 mm 
246 mm 




Piston dia . in cal iper 
front 


86 models, each fixed caliper 
2 x 42 + 2 x 36 mm 




front 


87* models onward 
each fixed caliper 
2 x 44 + 2 x 36 mm 




rear 


each fixed caliper 
2 x 30 + 2 x 28 mm 




Pad surface per front 
wheel 

Pad surface per rear 
wheel 

Total pad surface 


126 cm 2 

86 cm 2 
424 cm 2 




Pad thickness front 
rear 


13 mm 
13 mm 


2 mm 
2 mm 


Brake disk thickness new 
front 
rear 


32 mm 
24 mm 





* Fixed calipers with pistons of dia. 42/36 mm were installed in some cars 
(USA, Canada, Australia and Arabian countries) in the 1987 model year. 

The front-axle brake calipers with 44/36 mm dia. pistons can be retro- 
fitted in 86 models only in pairs . 
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Description 


Remarks 

Snecifi cations 


Wear Limits 


Mi in, brake disk thickness* 
after machining front 

rear 


30.6 mm 
22.6 mm 


30 mm 
22 mm 


Max. brake disk thickness 
tolerance 


0.02 mm 




Max, brake disk lateral 
runout 


0.05 mm 




Max. lateral runout of 
installed brake disk 


0.1 mm** 




Max. surface roughness after 
machining 


0.006 mm 




Play at brake pedal, brakes 
bled and engine stopped 
(footbrake arm without stool 


approx. 10 mm 
usually (i.e. without any 
means of support for foot- 
brake arm), determined by 
permanently set clearance 
at points inside braking 
unit 




Parking brak e*** 
(handbrake) 


Drum brakes applied mechan- 
ically on both rear wheels 




Parkina brake drum dia 


180 mm 


181 mm 


Brake shoe width 


25 mm 




Brake liner surface area 
per wheel 


85 cm 2 




Brake liner thickness 


4.5 mm 


2 mm 



Brake disks may only be machined symmetrically, i.e. evenly on both 
sides . 

See page 46 - 16 

87 models onward, parking brake liners made of asbestos-free material 
(Energit 559). The liners can be retrofitted to vehicles earlier than 
model year 87 (right-hand and left-hand sides). 
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TORQUE SPECIFICATIONS FOR MECHANICAL PARTS OF BRAKING SYSTEM 



Location 


Description 


Thread 


Materi al 


Torque 
Nm (ftlb) 


Panhead screw of 
clamping nut 


Allen-head screw 


M 7 


10.9 


15 (11) 


Brake caliper to 
steering knuckle 


Hex screw/cap 
screw 


H 12x1.5 


8 . 8 


85 (62) 


Brake caliper to 
wheel carrier 


Hex screw/cap 
screw 


M 12x1.5 


8.8 


85 (62) 


Floating caliper to 
bracket 


Guide pin 


M 9 




15 - 20 
(11 - 15) 


Brake disk to wheel 
hub 


Hex screw 


M 6 


8.8 


10 (7) 


Guard to steering 
knuckle 


Hex screw 


M 7 


8.8 


15 (11) 


Locking pawl for 
handbrake to 
bearing bracket 


Hex screw 


M 8 


8.8 


25 (18) 


Propshaft or rear 
axle to wheel hub 


Locknut 


VHM 

22x1.5 


8 


460 (336) 


Wheel to wheel hub 


Wheel nut 


M 14x1.5 


Al 


130 (95) 
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Location 


Description 


Thread 


Material 


Torque 
Nm (ftlb) 


Locking pawl to 
handbrake lever 


Locknut 


M 8 


8 


23 (17) 


Guard to wheel 
carrier 


Locknut, 
Hex bolt 


VFM 8 
M 6 


8 

8,E 


23 (17) 
10 (7) 


Speed sensor to wheel 
carrier and steering 
knuckle 


Socket-head 
screw 


M 6 


8.8 


10 (7) 



w — — — 
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Technical data as of MY '92 



Designation 


Remarks, dimension 
928 GTS 


Wear limit 
928 GTS 


Operating brake 




Hydraulic twin-circuit brake system with front axle/ 


(foot brake) 




rear axle circuit division. Vacuum booster, internally 






vented brake discs with four- piston fixed caliper on 






front and rear axles. 








The pushrod circuit is assigned to the front wheels. 










Brake booster 


0 inch 






Boost ratio 




4.5 




Brake master cylinder 


0 front 


S3 81 mm 

t— \_/ . Vj 1 1 1 II 1 L 






0 rear 


0V\ fid mm 




Brake booster 








Vacuum reduction factor 




18 bar - 0.46 




Brake disc 0 


front 


Ipp mm 

<J£-£L 1 1 III t 






rear 


299 mm 




Effective brake disc 0 


front 


259.6 mm 






rear 


246 mm 




Piston 0 in fixed caliper 










front 


2 x 44 + 2 x 36 mm 






rear 


2 x 30 + 2 x 28 mm 




Brake pad area 










front 


302 cm 2 






rear 


172 cm 2 




Total brake pad area 




474 cm 2 




Pad thickness 


front 


approx. 12 mm 


2 mm 


i 


rear 


approx. 12 mm 


2 mm 
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Designation 



Remarks, dimensions 
928 GTS 



Wear limit 
928 GTS 



Brake disc thickness new front 

rear 

Min. brake disc thickness * 
after machining 

front 
rear 

Thickness tolerance of 
brake disc max. 

Runout of 
brake disc max. 

Runout of wheel bub max. 

Runout of brake disc 
when fitted max. 

Surface roughness of brake disc 
after machining max. 

Pushrod clearance 

(measured at brake pedal plate) 



Parking brake (handbrake) 

Parking brake drum 0 
Brake shoe width 
Brake lining thickness 



32 mm 
24 mm 



30.6 mm 
22.6 mm 



0.02 mm 

0.05 mm 
0.05 mm 

0.1 mm 

0.006 mm 

approx. 10 mm* 



30.0 mm 
22.0 mm 



Drum brake, acting mechanically on both rear wheels 



180 mm 



25 mm 



4.5 mm 



181 mm 



2 mm 



* The brake disc must only be machined symmetrically, i.e. by a uniform amount on both sides. 

** provided normally by preset air gap in brake booster if no support is provided for operating 
brake lever. 
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CHECKING THICKNESS OF BRAKE PADS 



All brake pads on one axle must be replaced when 
"brake pad" indicator comes on, however at latest 
when pad thickness is worn to 2 mm. 

If the Indicator lamp reports the brake pad wear, the 
warning contact (sensor plus wire and plug) must 
also be replaced. 

The complicated and expensive replacement of the 
warning contact can be avoided by replacing the 
brake pads at the latest when thickness is 4 mm 
(or 2.5 mm for version described below). 
This will depend on the location of the warning 
contact in the brake pad. The pad end take-up bore 
has been moved 1 .5 mm in direction of the pad back- 
plate as from April of 1982. Tolerances on the warning 
contact have also been limited. The warning contacts 
must be replaced when the core of the wire has been 
ground. Replacement is not necessary when only the 
plastic part of the warning contact has been ground. 




1. Remove wheels to check the brake pads. Floating Frame Caliper Disc Brake 



2. Visually inspect brake pads for wear. 3. Visually inspect pads of floating frame disc 

brakes through opening of housing (frame). 
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REMOVING AND INSTALLING BRAKE PADS 
(Floating Frame Caliper Disc 
Brakes) 



Removing 



Note 

If brake pads can be re-used, mark them for 
reassembly when removing. Pads must not be moved 
from outside to inside and vice versa or from right to 
left wheels. This would cause uneven braking effect. 



1 . Pull warning contact out of pad plate. 




Note 

Replace warning contacts when core of wire has been 
ground through or down. The warning contact can 
still be used when plastic part of warning contact has 
traces of wear. 



2. Remove spring lock or lock wire with wire guide 
plate from retaining pins. 




Lock Wire with Wire Guide Plate 



3. Remove retaining pins. 
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4. Remove inner brake pad with a pulling hook or 
impact puller. 




5. Pull out outer brake pad. This requires pressing 
out floating caliper frame until brake pad 
protrudes out of pin on floating caliper frame. 




Rear Brake Caliper 



Installing 

1. Replace brake pads, which show deep cracks, 
have become loose from backpiate or are 
covered with oil. Also in this case replace all 
four pads of one axle. 

Brake pads with different friction values are 
installed depending on version. Make sure that 
all four wheels have brake pads of same type to 
correspond with brake caliper combination. 

Fl03i:~:c frame caliper, f-ont axle 
Floating frame caliper, rear axle 

Energit 394 GG/380 

Floating caliper, front axle 
Floating frame caliper, rear axle 

Jurid 226 FF/238 



2. Press back piston to initial position with a 
special tool. 




Note 

To prevent brake fluid tank from overflowing, 
draw off small amount of brake fluid before 
pressing back piston. Use syringe reserved 
exclusively for brake fluids. Brake fluids are 
poisonous and must not be syphoned off through 
a hose. 
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3, Clean bearing and guiding surfaces of brake pads in 
brake calipers with gasoline or a cylindrical brush. 
Never use solutions containing mineral oil or 
sharp edged metal tools. 



4. Check 20° piston position and if necessary adjust 
with piston turning pliers. 

Hold piston gauge at bottom guide surface on 
front brake caliper. 




Hold piston gauge at top guide surface on rear 
brake caliper. 




5. Insert outer brake pad and press floating caliper 
frame in direction of brake disc so far, that pin 
engages in groove of pad backplate. 



Note 

To prevent seizure of brake pads in brake calipers 
due to corrosion, apply a thin coat of grease on 
bearing and guiding surfaces. 
Use Optimoly HT (copper paste) or Plastilube. 



6. Insert inner brake pad. 

7. Install cross spring, retaining pins and spring 
lock or lock wire with wire guide plate. 



8. Press warning contact into pad in correct 
position. 

9. Depress brake pedal of stationary car hard 
several times to move brake pads to their 
normal operating position. Now check level of 
brake fluid in tank, adding more if necessary. 



Bedding-ln Brake Pads 

Brand-new brake pads have a once only loss of 
braking effect (thermal fading), which disappears 
after a breaking-in time of about 200 km (125 mi.). 
During this period full stops from top speeds 
should be limited to emergency situations. New 
pads must be bedded in by applying medium 
forces to brake pedal and at larger intervals. Brake 
pads will first provide maximum braking effect 
after being bedded in. 
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REMOVING AMD INSTALLING BRAKE PADS 
(Floating Caliper Disc Brakes) 

Removing 

When brake pads can be used again, they must be 
installed on same wheel (otherwise non-uniform 
braking effect). 



1. Pull warning contact (wear sensor) out of inner 
pad plate. 



Note 

Replace warning contacts with ground through or 
down wire cores. Warning contacts can still be used 
when oniy plastic parts of warning contact have 
traces of wear. 




2. Remove housing retaining spring. This requires 
applying pressure in center (large arrow) of 
spring until it disengages in the housing bores. 
Then remove spring toward outside at same time 
without applying force. 
Never bend spring by applying force. 




3. Remove any dirt on guide pins between 
holder and housing. 



4. Pull plugs out of guide sleeves. Unscrew guide pins 
with a 7 mm socket wrench and pull out of guide 
sleeves. 



5. Pull housing toward outside of car by hand to 
push back the piston slightly. Then remove the 
housing. Pull piston end brake pad out of piston. 

6. Lay housing (fist) aside and suspend from 
suitable point on car with a piece of wire. 
Remove outer brake pad from holder. 
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Installing 



1 . Push back piston completely with special tool. 




Note 

To prevent brake fluid from being forced out of tank, 
it might be necessary to drain some of the brake fluid 
prior to pushing back the piston. Use a syringe for 
this work, which is reserved exclusively for brake 
fluid. Brake fluid is poisonous and must never be 
sucked out through a hose. 



2. Clean pad guiding surfaces in housing and holder. 
Never use sharp-edged tools or cleaning solutions 
with mineral oil content. Check seals, caps, guide 
pins, guide sleeves as well as housing retaining 
springs and brake pads for damage, replacing if 
necessary. 

Watch pairing of brake pads for front/rear axles. 

Two types of brake pads are used on the rear axle. 

Rear axle pads for pairing 

floating frame caliper disc brakes on all wheets. 

Rear axle pads for pairing 

floating caliper disc brakes on front axle and 

floating frame caliper disc brakes on rear axle 

(see page 46 - 3). 



3. Check 20" piston position and adjust with 
special piston pliers, if necessary. Stepped 
surface of piston faces down toward brake disc 
inlet side. Edge on bottom of housing (see 
arrow) can be used as a reference point. 




Arrow a = brake disc inlet side 



4. Push brake pad with riveted retaining clip into 
piston and place second pad on outside of 
holder's guiding surface on brake disc. 

Place housing over brake disc and brake pad, 
screw in guide pins with a 7 mm socket wrench 
and tighten to specified torque. 

Note 

To prevent seizure of brake pads in brake calipers 
due to corrosion, apply a thin coat of grease on pad 
guiding surfaces. 

Use Optimoly HT (copper paste) or Plastilube. 
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5. Insert plugs in guide sleeves. 



.Engage housing retaining spring. 
Check that spring locates 
properly in hole. Do not use 
force to bend spring. 



7. Insert warning contact: renew if 
necessary. 



.Press brake pedal several times 
so that piston and housing align 
brake pads with brake disk, or 
until clearance adjusts itself 
correctly. 



9. Check level of brake fluid in 
reservoir, top up to MAX mark 
with fresh brake fluid if 
necessary. 



10. Check operation and efficiency 
of brakes, check system for 
leaks . 



Running in the 
Brake Pads 

New brake pads must be run in over 
the first 200 km. Only then are the 
friction and wear characteristics 
optimized. During the running-in 
period, severe braking from high 
speeds should be limited to 
emergency situations. 
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Removing and installing brake pads (four-piston fixed caliper disk brakes) 



Removing 
Note 

If the brake pads are to be installed again, 
they must be marked with their positions 
when removed. It is forbidden to interchange 
the inside and outside brake pads or those 
from the left and right wheels, and this can re- 
sult in uneven braking. 

1 . Press the spreader spring together in the 
center and disengage it from its holder. 
At the same time, or before pressing the 
spreader spring together, press it towards 
the brake disk in the retaining plate area, 
to relieve the load. This will avoid dam- 
age to the retaining plate. 





Note 

Renew warning contacts if the core wire has 
been abraded away or ground through. If 
there are rubbing marks on the plastic part of 
the warning contact, it can be re-used. 



3. Pull the brake pads out with the brake pad 
extractor tool. On brake calipers with 
damper plates, always note the following; 

Run the brake pads out together with the 
damper plates. If this is not possible (it de- 
pends on the degree of brake pad wear), sepa- 
rate the damper plates from the brake back- 
plate with a suitable spatula before removing 
the pads. In either case, first move the brake 
pads back as far as possible with the piston re- 
setting tool. If necessary, draw off a small 
amount of brake fluid from the reservoir first. 
Important: the spatula must be inserted accu- 
rately between the brake pad and the damper 
plate, in order to avoid damaging the brake 
piston seals. 



2. Run the warning contact lead out at the 
brake caliper and pull the warning contact 
out of the brake pad plate. 



46 - 6b 



Removing and installing brake pads (four-piston fixed caliper disk brakes) 

Printed in Germany - XXV, 1990 



928 



Brakes, Mechanical 



46 



Installing 
Notes 

On four-piston fixed caliper brakes, 
damper plates must be installed when 
asbestos-free brake pads are used. For 
details of the correct damper plates for the 
various brake calipers, refer to Group 4 
Technical Information, 

Renew the damper plates each time the 
brake pads are renewed. 

It is forbidden to mix asbestos-free brake 
pads and brake pads containing asbestos 
on the same car. 

Asbestos-free brake pads are aiso availa- 
ble fgr cars with fist-type and floating cal- 
iper disk brakes. 



1. If necessary, move the pistons back to their 
initial positions with the resetting tool. 

2. Clean the seat and guide faces for the brake 
pads in the brake caliper with spirit and a 
special cylinder brush or similar, to ensure 
that the pads move freely in their bores. 
Make quite sure that the brake piston seals 
are not damaged. 

3. Check that the brake calipers are installed in 
the correct positions. The small pistons 
must be at the side where the brake disk ent 
ers. This can also be checked at the arrow 
above the PORSCHE logo; this arrow shows 
the direction of brake disk rotation. 

Note 

From 1987 models on*, the front brake cal- 
iper piston diameters were changed to 44/36 
mm (previously 42/36 mm). 
During the 1989 model year, a further modifi- 
cation was introduced. The piston seal was 
changed from the scraper ring type to the pro- 
tective cap type. (Technical Information Gr. 4 
No. 1/89) Notes on replacement: refer to 
Pages 47-04 / 47-05, 



* On some cars (those for the USA, Canada, Australia and Arab countries), fixed calipers with piston 
diameters of 42/36 mm were still used in the 1987 model year. For notes on replacement, refer to 
Page 47-04. 



Removing and installing brake pads (four-piston fixed caliper disk brakes) 
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4. Installing new damper plates in the pistons. 

When installing, make sure that the internal 
diameters of the spring and piston are cor- 
rectly matched together (Technical Informa- 
tion Gr. 4 and Part List). 

The damper plates should engage in the pis- 
tons when light pressure is applied, but must 
not be too loose (no radial play is permissible). 

The damper plates are provided with an adhe- 
sive and protective foil. 

The protective foil must be pulled off before in- 
stallation. 



5. Insert the brake pads. Make sure that the 
correct grade of brake pad is used. 

Note 

When damper plates are installed, the 
brake carrier plates (back of brake pads) 
must not be greased. 

However, to prevent the brake pads from cor- 
roding and seizing in the brake caliper, the 
seat and guide faces (arrows A) are given a 
thin film of grease. 

Use Optimoly HT (Cu paste) or Plastilube 
(Schillings Co., P.O. Box 1703, 7080 Aalen, 
Federal Republic of Germany) for this purpose. 
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6, Grease the spreader spring retaining Jugs 
with Optimoiy TA or Plastilube. If new 
spreader springs are installed, the flat side 
should face the brake disk. I: wrongly in- 
stalled,' correct brake pad seating cannot be 
guaranteed and the raised section in the 
center of the cross will rub against the brake 
disk. 

Press the spreader spring together in the 
center and insert it. Make sure that 
spreader springs engage correctly 
(arrow). Do not force the spreader spring 
into position or the retaining plate may be 
damaged. 

Brake disk 




+ 



Outboard face 




7. Press the warning contact(s) into the pad 
plate in the correct positions. Secure the 
warning contact lead to the brake caliper 
and, if two warning contact leads are pre- 
sent (from 1989 models on), to the cross 
spring as well. 

Note 

If tolerances are unfavorable, the spreader 
spring may have to be disengaged again to 
do this. 



8. With the car standing still, depress the brake 
pedal firmly several times, so that the brake 
pads adopt a position ready for later opera- 
tion. After this, check brake fluid level in the 
reservoir and add more fluid if necessary. 



Running in the brake pads 

New brake pads need to be used for about 
200 kilometers before they develop their op- 
timum friction and wear characteristics. During 
this time, avoid full brake applications from 
high speeds unless an emergency arises. 



Removing and installing brake pads (four-piston fixed caliper disk brakes) 
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REMOVING AND INSTALLING BRAKE PEDAL 



Removing 



1 . Move back seat and steering wheel jp to make job 
easier. 

If applicable, remove shelf. 



2. Disconnect return spring on brake pedal. Remove 
shaft for brake and clutch push roc. 




3. The guide rod for clutch power spring has an 
assembly bore. Press down on clutch pedal until 
bore has cleared the bearing. Insert a piece of 
3 mm dia. wire into bore in this position to 
remove force on pedal. 




4. Remove circlip and move bearing shaft toward 
outside until brake pedal has been run out. 




Installing 

1. Check all bushings and stops for clutch and brake 
pedals, replace if necessary. Lubricate all bearing 
and sliding surfaces with a multi-purpose grease. 

2. Instail brake pedal with bushings. Slide in bearing 
shaft and install circlip. 



Note: 

Bearing shaft can only be pushed in fully, if bearing 
shaft and console surfaces are aligned. 

3. Remove wire in guide rod for clutch power 
Spring. 

4. Install clutch and brake push rod. 
Attach return spring. Check push rod play, 
correcting if necessary . 

Clutch play, see page 30 - 1 iapprox. 3 mm on 
pedal equals approx. 0.5 mm between push rod 
and master cylinder piston). 
If there is a mechanical stop light switch, check 
the adjustment. 
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ADJUSTING BRAKE PRESSURE ROD 

Until End of Model 
Year 85 

(Stop on brake-pedal arm) 



Note: 

With the pedal released, the 
pressure rod must exert no pressure 
on the brake unit. 



With brakes bled and engine 
switched off, move pressure rod at 
brake pedal by hand to check play 
and assure adequate clearance at 
the brake unit. 



The minimum play is 10 mm. 



Adjusting 




3. Tighten pressure rod locknut. If 
a mechanical stoplamp switch is 
fitted, check switch setting 
(page 46 - 10a). 



l.Pull brake-pedal arm back to 
stop. 



2. Slacken pressure rod locknut and 
adjust pressure rod until pivot 
pin of adapter at brake-pedal arm 
is slack, or until the specified 
play is attained (at least 10 mm 
at the pedal ). 
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ADJUSTING BRAKE PRESSURE ROD 

86 Models Onward 
(without stop on brake-pedal arm) 

Note: 

It is only necessary to adjust the 
brake pressure rod if: 

- the brake booster is replaced 

- brake pressure rod adapter has 
been removed. 



Adjusting 

1. Adjust length of brake pressure 
rod by turning adapter or 
pressure rod. Length a must be 
158 + 2 mm measured from the 
bearing face of the brake booster 
on the body to the center of the 
adapter pivot pi n . 



Note: 

If the car has manual transmission 
and the brake pedal is more than 
8 mm lower than the clutch pedal, 
correct position of brake pedal by 
turning pressure rod. 



- the pressure rod or the adapter 
has been turned away from its 
original position. 



The brake-pedal arm does not have a 
stop. The arm is in its initial 
position when brake unit (brake 
booster + brake master cylinder) is 
in its released position. Since the 
brake pedal is unsupported in its 
initial position when the brake 
pressure rod is correctly adjusted, 
the permanently set clearances in 
the brake booster are assured. When 
the brakes have been bled and with 
the engine switched off, a 
pressure-rod play of approx. 10 mm 
can be felt at the brake-pedal 
plate when the pedal is depressed 
by hand. 




2. Tighten locknut. 

3. Check setting of stoplamp switch 
(page 46 - 10a). 
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CHECKING SETTING OF STOPLAMP SWITCH 




With the pedal arm against its stop 
(initial position}, there must be a 
5 mm gap between stop! amp switch 
and brake-pedal arm. If necessary, 
adjust position of stop! amp switch 
by turning mounting nut until the 
gap is as specified. Turn nuts in 
opposite directions (counter). 
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DISASSEMBLING AND ASSEMBLING FRONT WHEEL BRAKE 



Disassembling 

1. Remove brake caliper {do not 
disconnect brake hose) and place 
on upper control arm or attach 
to suitable support with a piece 
of wire. 

Mounting, until end of model year 
85 




Mounting, 86 models onward 
{fixed-caliper brake) 




2. Take off brake disk after 

removing countersunk bolt (s). I 
a brake disk is so tightly seate 
that light blows with a nylon- 
headed hammer do not move it, 
screw hex bolts uniformly into 
the two 8 mm threads of the disk 
and press disk off. It is 
possible that the bolts do not 
sit squarely on the lugs. A 
modification has been incor- 
porated. 




Assembl ing 

1. Inspect all parts and replace if 
there is any sign of damage. 



2. Clean centering face for brake 
disk on wheel hub and apply a 
thin coat of Optimoly TA. 
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3. Install brake disk and brake 
caliper. Tighten caliper retai- 
ning bolts, torque: 85 Nm (62 
ftlb). Ventilation ducts of brake 
disks used with floating-cal iper 
and fixed-cal iper brakes are 
involute: do not mix up right- 
hand and left-hand disks. 

Distinguishing feature: 
involute shape and 

spare part number 



The spare part number is in- 
scribed on the brake disk. 

Spare part, left-hand side 

- 3rd group number is odd 

Spare part, right-hand side 

- 3rd group number is even 




Example: 

Forward direction of travel 

Spare part No. left-hand brake 
di sk: 

928.351.043.03 left 

Spare part No. right-hand brake 

disk: 

928.351.044.03 right 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Bolt 


2 


Tighten to 
specified torque 




2 


Washer 


2 


Replace, if necessary 




3 


Floating frame caliper 


1 


Suspend from 
suitable point on 
car that brake hose 
is without tension 




4 


Bolt 


2 






5 


Brake disc 


1 


Set back brake Check for wear and 
damage 




6 


Spring 


2 


Position correctly 




7 


Support bushing 


1 






8 


Adjusting nut 


1 






9 


Adjusting screw 


1 






10 


Return spring 


1 






1 1 


Brake shoe 


2 


Replace, if necessary. 
Wear limit 2 mm 




12 


Return spring 


1 


Check for correct 
fit 




13 


Pressure bar 


1 






14 


Joint pin 


1 


Lubricate lightly 




15 


Pin 


1 


Lubricate lightly 




1 b 


Operating lever 


1 






17 


Wheel carrier 


1 






IS 


Wheel hub 


1 






19 


Brake backplate 


1 
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DISASSEMBLING AND ASSEMBLING REAR WHEEL BRAKE 



Disassembling 



1. Disconnect floating frame caliper. 



2. Turn parking brake slack control toward loosening 
direction. Remove brake disc after unscrewing two 
countersunk bolts. If a seized brake disc can't be 
removed even with light knocks from a plastic 
hammer, screw two bolts in the 8 mm tapped 
bores of the brake disc to press off the disc. 



Note: 

Install springs in correct position. 




Assembling 



1. Lubricate slack control and sliding surfaces of 
brake shoes lightly. 



2. Install spreaders, brake shoes, return springs, 
springs and slack control. 





3. Clean centering surface on wheel hub for the 
brake disc and coat with Optimoly TA grease. 



4. Adjust parking brake. 
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Checking brake disc lateral runout 

1. Measuring requirements: No tilt play 
present at wheel. If required, adjust 
wheel bearing clearance of front wheels. 

2. Fit adapter plate (Special Tool 9510/1) to 
wheel hub. Tightening torque of wheel 
nuts (mounting nuts): 130 Nm. 
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3. Engage dial gauge holder, e.g. Ate Part 
No. 03.9314-5500.3/01, into brake caliper, 
determine center position and fit by turning 
the wing screw. 

Notes 

If required, fit dial gauge holder with Ate 
conversion kit, Part No. 03.9314-5510.3/01 
(longer wing screw and bracket for dial gauge 
if required). 

Four-piston fixed caliper brake: Make 
sure the spreader spring locating lug at 
the mounting plate of the fixed caliper is 
not damaged when the dial gauge holder 
is fitted in place. 

Floating caliper and sliding caliper disc 
brake: 

To fit the dial gauge holder, the brake pads 
must be removed. 



4. Fit dial gauge with a slight preload. Place 
measuring pointer on maximum diameter of 
braking surface. 




ioaeA-46 

5. Rotate brake disc and read off runout on 
dial gauge. 

Max. permissible runout of fitted brake disc 
max. 0.1 mm. 

Note 

Runout of removed 

brake disc : max. 0.05 mm. 

Runout of wheel hub : max. 0.05 mm. 



6. If the brake disc runout exceeds 0.1 mm, 
remove the brake disc and check runout of 
the wheel hub. Mark position of disc with 
regard to wheel hub. 
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7. Check wheel hub runout as follows: 
Measure once outside (arrow) and once 
inside wheel stud area of hub face. 
Lift off dial gauge carefully in cutout area 
of wheel hub. 

To fit the dial gauge, use either a magnetic 
universal dial gauge holder, e.g. as supplied 
by SNAP-ON (Order No. PMF 137), or a 
modified (lengthened) dial gauge holder 
(VW 387}. 

Notes 

Make sure the brake hoses and brake lines 
are not damaged when the brake caliper is 
removed and installed. 

The above SNAP - ON order no. PMF 137 is 
valid for a complete dial gauge kit since the 
individual dial gauge holder is not available 
separately. 

The dial gauge kit may also be used to check 
the brake disc lateral runout. 




fa 


> 






VW 387 
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8. Excessive wheel hub runout: 

Replace wheel hub. 
Wheel hub runout o.k.: 

Cleaning level and centering surfaces of 
brake disc and wheel hub. Then coat center- 
ing surface of wheel hub with a thin coat of 
Optimoly TA. 

Fit brake disc to wheel hub in another posi- 
tion, offset radially with regard to wheel hub. 
Repeat measurements with fitted adapter 
plate - Special Tool 9510/1. 
If the lateral runout is still in excess of 0.1 
mm, the brake disc must be replaced. 

Note 

If the brake disc runout has been reduced 
by offsetting the brake disc with regard to 
the wheel hub, one 6 mm countersunk 
screw may be omitted if two 6 mm counter- 
sunk screws had been fitted. 



Checking brake disc lateral runout 
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Checking brake disc thickness 

Measure brake disc thickness in approx. 
8 places within the braking surface using 
a micrometer. 
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No. 


Description 


Qty. 


Nntp W'hpn J 
Removing Installing 


Snpcial 
Instructions 


1 


Bolt 


2 


Torque: 

25 Nm (18 ftlb) 




2 


Lock washer 


2 


Replace if 
necessary 




2a 


Washer 


1 


Only used in some 
cases 


Sometimes a 
washer is used 
to align parking 
brake lever 


3 


Bracket for 
parking brake switch 


1 


Switch must 
respond before 
first catch; 
align bracket if 
necessary 




4 


Parking brake 
lever 


1 






5 


Sleeve 


1 


Paste on sides 




6 


Lock nut 


1 


Replace if 
necessary. 
Torque: 

23 Mm {17 ftlb) 




7 


Bearing shaft 


1 






S 


Toothed eisnent 


1 






9 


Push button 


1 


Lock with 
Loctite 221 




10 


Plastic washer 


1 






11 


Spring 


1 






12 


Push rod 


1 






13 


Guide sleeve 


1 






14 


Rivet 


1 


Rivet that pawl 
stili moves 
easily 




15 


Pawl 


1 






16 


Stop 


1 
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Disassembling 

t. Remove parking brake lever/parking brake cable 
trim. Unscrew mounting bolts and take out 
complete parking brake lever. 



Checking and Adjusting Parking 
Brake 

The parking brake has to be adjusted, if with 
medium force the parking brake lever can be pulled 
up more than 2 teeth without any braking effect. 



2. Pull off sleeve forward from parking brake lever 
[pasted on sides of lever - loosen first). 



1. Jack up car and remove rear wheels. 



3. Remove bearing shaft and move out locking 
element. 



2. Release parking brake and push back rear wheel 
disc bra<e pads urn' I the discs can be turned 
easily. 



4. Unscrew push button (locked with Loctite}. Take 3. Loosen adjusting nut on spreader lock until 
off washer, spring and guide sleeve toward front cable is without tension, 

and push rod toward rear, 

4. Insert a screwdriver 1h rough the hole in the brake disk 
and turn the adjusting device until it is no longer possi- 
ble to turn the wheel. Then turn back the adjusting 
device until it is possible to turn the wheel freely, then 
turn back a further 2 noiches (undo). 

Assembling 



1. Lubricate all sliding and bearing surfaces with 
multi-purpose grease. 

2. Pawl must move easily even after riveting. Lock 
push button with Loctite No. 221 . 

3. Install parking brake lever and check function of 
contact switch. It should respind before the first 
catch. If necessary, adjust switch holding 
bracket. 
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5. Pull up parking brake lever 2 teeth and turn 

adjusting nut that the wheels can just be turned by 
hand (with 4 teeth the wheels must be stopped). 




6. Release parking brake lever and check, whether 
wheels turn easily. 



7. Lock adjusting nuts. 
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TIGHTENING TORQUES FOR BRAKES , HYDRAULIC PARTS 



Location 



Description 



Thread 



Torque Nm 
(ftlb) 



Brake unit to bulkhead 



Brake 1 ine to master 
cylinder, brake hoses, 
brake booster, T-dis- 
tributor and hydraulic 
unit. Connecting line 
to four-piston fixed 
cal iper 



Brake hoses to sliding 
cal iper 



Brake hose to floating 
cal iper 



Brake hose to floating 
and four-piston fixed 
cal ipers 



Brake hose, rear, to 
four-piston fixed 
cal iper 



Locknut to pressure 
rod (brake unit) 



Bleeder screws in 
sliding and floating 
cal ipers 



Bleeder screw in four- 
piston fixed caliper 



Hex nut 



Union nut 



Brake hose 



Brake hose 



Hollow screw 



Brake hose 



Hex nut 



Bleeder screw 



Bleeder screw 



M 8 

DIN 934 



no x i 



M 10 x 1 



H 10 x 1 



M 10 x 1 



M 10 x 1 



M 10 
DIN 934 



M 7 



M 10 



23 (17) 
12 (9) 



14 (10) 
14 (10) 
16.5 (13) 

14 (10) 

35 (26) 



3.5 to 5.0 
{2.5 to 3.6) 



8 - 12 
(6 - 9) 
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Location 


Description 


Thread 


Torque Nm 
(ftlb) 


Master cylinder to 
vacuum booster 


Hex nut 


M 8 

DIN 934 


23 (17) 


Stoplamp switch to 
master cyl inder 


Stoplamp 
switch 


M 10 x 1 
tapered 


15 + 4 
(11 + 3) 


Regulator to wheel 
arch 


Hex bolt 


M 8 


23 (17) 


Screw-in regulator to 
master cyl inder or 
hydraulic unit 


Screw- in 
regulator 


M 10 x 1 


14 (10) 


Hydraulic unit bracket 
to wheel arch 


Hex nut 


M 8 


23 (17) 


Hydraulic unit to 
hydraulic unit bracket 


Hex bolt 


M 6 


10 (7) 


T-distributor to bracket 


Hex bolt 


M 6 


10 (7) 


Housing (caliper) to 
bracket 


Guide pin 


M 9 


15 - 20 
(11 - 15) 



47 - 02 Tightening Torques 
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Notes on brake system from 1986 models on 



Assembly instructions 

The two halves of the brake caliper must 
not be separated. 

The piston sealing rings, dirt scraper rings and 
spring plates can be changed while the fixed 
caliper is assembled. 

To remove the spring piates, heat the retain- 
ing screws with a hot-air blower to approx. 
150°C; this is because the screws are inserted 
with a locking agent. Do not re-use the 
screws. Coat the threads of the new screws 
lightly with Loctite 270. When installing the 
brake pistons, use Unisilikon TK 44 N 2 brake 
cylinder paste (this also applies to earlier 
types of brake caliper if repairs become nec- 
essary). Unisilikon paste is available as a 
spare part, available as a spare part 
(part number 000.043.117.00). 




SS/S37 



So that correct brake caliper position can be 
checked with the brake pads installed, the 
fixed calipers have an arrow mark above the 
Porsche logo to indicate the correct direction 
of brake disk rotation. 




11582 



For modifications to front -wheel fixed brake 
calipers and notes on replacement, refer to 
Pages 47-04 / 47-05. 



X = Never unscrew and retighten these 
screws 



Notes on brake system from 1986 models on 
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Modifications to four-piston fixed 
calipers 

Modification I 

From 1987 models* on, the pistons in the 
front wheel fixed brake calipers were revised 
in design to minimize wear and optimize effi- 
ciency. The rear-wheel fixed calipers remained 
unchanged (0 30/28 mm). 

Modification 

Piston diameter increased from 42/36 mm to 
44/36 mm. 

Note 

Pistons for the four-piston fixed calipers on 
the 928 S have no chamfered areas 
(recesses). This also applies to the 42 mm 
diameter front pistons on 1986 model cars, 
despite some information published to the con 
trary. 

Replacement 

The front wheel brake calipers with 44/36 mm 
diameter pistons can be retrofitted as a pair 
only to 1986 model cars. It is forbidden to mix 
the 36/42 mm diameter and 36/44 mm diame- 
ter brake calipers on the same car. 



Modification II 

During the 1 989 model year, the front and rear 
wheel brake piston seals were modificed. A 
change was made from a scraper ring to a 
protective cap version. 



Modified version. 




47-OJ 



1 Dust protection cap 

2 Damper plate 

3 Rubber seal (rectangular-section ring) 

4 Piston 

5 Brake caliper housing 

* Some cars in the 1987 model year (for the USA, Canada, Australia und Arab countries) continued 
to be fitted with brake calipers with 42/36 mm diameter pistons. 
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Previous version 

The scraper ring made a sliding -contact seal 
with the piston surface. 




Replacement 

Make sure that the two brake calipers on an 
axle are both of the same pattern. 



Notes on brake system trom 1986 models on 
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No. 


Description 


Qty. 


Note Wher : 
Removing Installing 


Special 
Instructions 


1 


Lock 


1 




Replace if 
necessary 


New models have 
lock wire with 
wire guide 


2 


Retaining pin 


2 




Replace if 
necessary 




3 


Cross spring 


1 




Replace if 
necessary 




4 


Inner brake pad 


1 




Check, replacing if 
necessary. Wear 
limit: 2 mm. It is 
better to mount 
pad after installation 
of brake caliper 




5 


Warning contact 


1 




Replace if wire 
core is ground 
through 




6 


Outer brake pad 


1 




Check, replacing if 
necessary. Wear 
limit: 2 mm. It is 
better to mount 
pad after installation 
of brake caliper 




7 


Mounting frame 


1 




Position slides 
correctly 




8 


Brake cylinder 


1 


Drive off of 
floating frame with 
plastic hammer. 
Place piece of wood 
in caliper frame 






9 


Floating frame 


1 








10 
11 


Guide spring 
Clamp 


1 

1 




Don't mix up left 
dno rigm bpriret)^ 

Position correctly 




12 


Dust cap 


1 




Replace 




13 


Piston 


1 


Press out of cylinder 
with compressed 
air. Support piston 
on piece of wood. 
Danger! 


Use brake cylinder 
paste. Adjust 
piston position 
with 20" gauge 





47-2 



Disassembling and Assembling Floating Frame Caliper 



VIII, 1984 - Printed in Germany 



928 



Brakes / Hydraulics, Regulators, Booster 



47 



No. 


Description 


Qty. 


1\ Ul C ffl llCil 

Removing 


Installing 


O J kik.- Id I 

Instructions 


14 


Seal 


l 


Remove with a 
plastic rod 


Replace, install with 
Drake cylinder paste 




15 


Dust cap 


l 








16 


Bleeder screw 


1 








17 


Slide 


2 




Replace, if necessary 
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DISASSEMBLING AND ASSEMBLING FLOATING FRAME CALIPER 




2. Drive brake cylinder off of caliper frame with 
a plastic hammer applied at different points 

all around. Place a piece of wood in caliper 4. Remove seal with a plastic rod. 

frame to prevent damage. 




47-4 Disassembling and Assembling Floating 
Frame Caliper 
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Assembling 

1. Apply a very thin coat of brake cylinder paste 3. Install mounting frame. Be careful not to da- 
to cylinder bore, piston and seal. Press piston mage slides, 

into cylmder in approximately correct posi- 
tion (20 chamfer) . 




2. Drive brake cylinder with guide spring on to 4. Make final 20° adjustment of piston with piston 

caliper frame with a soft mandrel applied at turning pliers (see page 46-4). 

points all around. 
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4 11 12 



14 13 



3 2 




1 6 



Brake hose installation changed during 1983 model year. Brake hose mounted on modified 
fist caliper connection with a hollow union bolt from this time on to guarantee correct 
installed position. 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Housing retaining spring 


1 




Replace, if 
necessary. Make 
sure of correct fit 




2 


Plug 


2 




Replace, 
if necessary 




3 


Guide pin 


2 




Replace, 
if necessary. 
Tighten to specified 
torque 

(15-20 Nm/ 
11-14 ftlb) 




4 


Housing (caliper) 


1 




Note 20° piston 
position. If 
necessary, correct 
with piston pliers. 
Set back (milled) 
surface faces down 
to brake disc inlet 
side. Reference 
point is edge on 
bottom of housing 
(page 47-11) 




5 


Brake pad, inner 
(with rive:ed retaining 
clip) 


1 


Pull out of piston 


Check, replacing 
if necessary. Wear 
limit 2 mm 




6 


Brake pad, outer 


1 




Check, repSacing 
if necessary. Wear 
limit 2 mm 




7 


Holder 


1 








8 


Piston 


1 


Press out of housing 
with compressed air. 
Use piece of wood - 
danger! 


Use brake cyl. paste. 
Watch 20° piston 
position 




9 


Dust cover 


1 




Replace; make sure 
sealing lips fit 
correctly in housing 
and piston groove. 
See instructions 
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No. 


Description 


Qty. 


Removing 


Note When: 

Installing 


Special 
Instructions 


10 


Sea 


1 


Remove with a 
plastic rod 


Replace, install with 
brake cylinder paste 




11 


Dust cap 


1 








12 


Bleeder valve 


1 








13 


Damper sleeve 


2 




Replace when torn, 
brittle or swollen 
rubber 


Page 47-12 


14 


Slide 


2 




Replace if necessary 


Page 47 -12 
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DISASSEMBLING AND ASSEMBLING FLOATING CALIPER 



Disassembling 



1 . Remove housing retaining spring. Pull plugs out 
of guides. Remove guide pins. 



2. Push dust cover on inside of piston so far that 
large diameter sealing lip (arrow) extends < 
the piston. 



2. Remove housing. Take outer brake pad off of 
holder. Pult inner brake pad out of piston. 




3. Support piston firmly on a piece of wood and 
press out of housing with compressed air. 
Press out piston only halfway at first and take 
sealing lip of dust cover out of piston groove. 




4. Remove seal with a plastic needle. 



3. Press sealing lip of dust cover into housing 
groove with piston in approximately correct 
position (20° set back surface). 
Make sure that seal fits properly around its 
entire periphery. 



Assembling 



1. Apply a very thin coat of brake cylinder paste on 
cylinder bore, piston and seal. 
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5. Adjust 20 piston position precisely with the 
piston pliers. Set back surface of piston faces down 
to brake disc iniet side. 
A reference point is the edge on bottom of 
housing (see arrow). 
Arrow a = brake disc inlet side. 




6. Replace damaged dampers and guides. 



7. Bolt holder to housing. Tighten guide pins to 
specified torque. Insert brake pads and housing 
retaining springs. 
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REPLACING DAMPERS AND SLIDES 



Removing 

1. Separate housing from holder. Pull piston end 
brake pad out of piston. 

2, Press out damper in direction of brake hose 
connection. Make sure that bearing surface in 
housing is not damaged. 



I n s t a I I i n g 

1 . Coat damper with brake cylinder paste. 

2. Insert damper in housing from the brake hose 
connection side. Then guide slide from piston side 
into damper so far, that it is positioned between 
the lips provided for this purpose (arrow = visible 



lip). 
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Replacing Dampers and Slides 
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REMOVING AND INSTALLING BRAKE MASTER CYLINDER 



Removing 



1. Remove intake hoses and air cleaner upper 
section. 



5. Detach brake lines. 
Up to 1983 models. 



Drain both chambers of brake fluid reser- 
voir by pumping out brake fluid via 
pertinent bleeder screws depending on brake 
circuit division. 

Diagonal brake circuit division up to 1983 
models. Axle brake circuit division since 
1984 models. 

Identification: stepped master cylinder and 
screw-in brake pressure regulator (see 
point 5). 



3. Detach vacuum hose with check valve at 
brake booster. 

Pull off vacuum line on branch, plug for 
warning device and hose for clutch control. 




Since 1984 models 




4. Pull brake fluid reservoir out of master 
cylinder ; r cn above. If applicable, pull off 
plugs on hydraulic stop light switches. 



Note: 

Counterhold on hexagon of regulator when 
unscrewing rear axle brake line on screw-in 
brake pressure regulator. Screw-in regulator 
of cars with ABS is installed on hydraulic 
unit. 
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6. Remove the master brake cylinder at its 
flange with a 1/4-inch ratchet, a 13 mm 



Mote 




socket wrench insert and a suitable exten- 



sion. Take out the master brake cylinder. 



Use only brake fluid or brake cylinder paste as 
an aid to installation. Substances containing 
mineral oil will destroy the rubber elements in 
the brake system and cause brake failure. 
In the case of stepped brake master cylinders, 
there is a washer under the front sealing plug 
(intermediate piston brake circuit). 



4. Bleed the brake/clutch with the filling and 
bleeding device. Check for leaks and for cor- 
rect operation. 



Note 

On right-hand drive cars, the windshield 
washer filler pipe must also be removed. Take 
it out at the same time as the master brake cyl- 
inder. 

Installing 

1. Renew the O-ring between the master brake 
cylinder and the brake booster, or else a 
loss of vacuum may occur. 

2. Install the master brake cylinder and con- 
nect up the brake pipes. 

3. Press the fluid reservoir into the sealing 
plugs in the master brake cylinder. Use new 
sealing plugs each time the fluid reservoir is 
removed. When pressing in, the reservoir 
must pass 2 detents before firm seating can 
be guaranteed. 
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REMOVING AND INSTALLING BRAKE BOOSTER 



R e m o v i n g 



1. Remove master cylinder (see page 
47 - 13) 



2. Remove brake pressure regulator 
from wheel arch (only cars 
earlier than model year 84). 




3. Depress brake pedal fully and 
using a hose clamp, fix pressure 
rod for master cylinder in this 
position. Place a strip of 2 mm 
sheet beneath clamp. 




4. So that brake pressure rod 

(piston rod) protrudes as little 
as possible toward the footwell 
from the booster, adjust adapter, 
depress brake pedal again and 
correct position of hose clamp. 
Remove adapter. 




5. Remove cover and unscrew mounting 
nuts of brake booster. 
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6. If necessary, unclip brake line 
from right-hand front wheel from 
its holder on bulkhead and 
carefully push toward engine. 
Position hose for clutch release 
cylinder and electric cables so 
that they do not obstruct during 
removal . 




3. Install brake pressure regulator 
and master cylinder. Always renew 
seal ring between brake booster 
and master cylinder. Mount brake 
pressure rod with adapter on 
brake pedal. Adjust pressure rod 
play and check setting of 
mechanical stoplamp switch, if 
fitted (page 46 - 10a). 



4, Bleed brakes/clutch with charging 
and bleeding equipment. Check for 
leaks and correct operation. 



7. Remove brake booster. It may be 
necessary to make space by 
removing the lower section of the 
air filter to allow passage of a 
10" brake booster. 



I n s t a 1 1 i n g 

1. Renew seal ring between bulkhead 
and brake booster if damaged. The 
10" boosters are fitted with 2 mm 
seals, or 1 mm seals as of model 
year 85. Use a 4 mm seal or two 
2 mm seals for 9" boosters. 



2. Install brake booster and tighten 
securing nuts. Check that the 
cover over the control housing is 
correctly seated. 
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REMOVING AND INSTALLING BRAKE PRESSURE REGULATOR 
Regulator on Wheel House 



Removing 

1. Remove intake hoses and air cleaner upper 
section. 



2. Drain both chambers of brake fluid tank by 

pumping out brake fluid through bleeder valves of 
front and rear wheel brake calipers (diagonal brake 
circuit division). 



Installing 



1. Check brake pressure regulator/car application 
on page 47-18. 



2. Install brake pressure regulators. The mounting 
plate has a retaining tab for each brake pressure 
regulator to guarantee correct installed position 
and prevention of turning when tightening bolts. 



3. Detach brake lines. Remove brake pressure 
regulator after unscrewing mounting bolt(s). 




I Regulator for right rear wheel 

II Regulator for left rear wheel 



1 — Inlet of intermediate piston brake circuit 

2 - Outlet to right rear wheel 

3 — Inlet of push rod brake circuit 

4 — Outlet to left rear wheel 



3, Connect brake lines. Bleed brakes. 



Note 

If applicable, cancel the brake circuit failure 
indicator lamp by disconnecting the battery 
(ground wire on body). 



Screw-in Regulator 
(since 1984 models) 

Arrangement 

Cars with ABS: connect h screwed in hydraulic 
unit. 

Cars without ABS: screwed in master cylinder 
(intermed : ate piston circuit). 

Removing 

1, Remove left intake hose. 
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2. Unscrew brake line on brake pressure 
regulator, counterholding on hexagon of 
regulator. 



Note: 



Installing 



1 . Screw in brake pressure regulator. Mount 
brake line on brake pressure regulator 
while counterholding on the hexagon. 



Place cloths underneath to avoid damage from 
escaping brake fluid. 



2. Bleed brakes (begin at bleeder valve of 
master cyl.). 




3. Disconnect brake pressure regulator on 
brake master cylinder or hydraulic unit, 
never turning on the hexagon. 
Plug open connection with a plug. 




47 - 1 B Removing and Installing Brake Pressure Regulator 



Printed in Germany 



928 



Brakes/Hydraulic Parts (Regulators, Booster) 



BRAKING-FORCE REGULATORS - INSTALLATION OVERVIEW 



Braki ng-Fo 



g u 1 a t o r s Until End of 



M o d e 1 Year 83 
(Diagonal braking circuits/2 regulators per vehicle) 



Swi tchover 
pressure 
in bar 

Part No. 



Identifi- 
cation 
(color + 
swi tchover 
pressure) 

Switchover 
pressure & 
reduction 
factor 
(stamped 
on cap) 

Remarks 



Switchover 



9" Brake Boosters 



previously 
install ed 



55 

( ) 

di sconti nued 

Painted 
black 



55/5 



replace by 



33 

928.355.083.02 



Painted black 
green dot in 
cap 



center of 



33/5 



When repla- 
cing only use 
928.355.083.02 
as a pair. 
Under no circumstances may 
33 and 55 bar regulators 
be used together in a car. 
i 

pressure and reduction 



10" Brake Boosters 



previously 
instal led 



factors stamped on cap. 

55 or 33 = switchover pressure 
(bar) 

5 = reduction factor 0.46 

* For a brief period, brake 
pressure regulators painted black 
and marked only with a blue dot 
were installed. Note switchover 
pressure on cap. 



33 

(928.355.083.01) 
discontinued 

Painted blue* 



33/5 



When repla- 
cing only use 
928.355.083.02 
as a pair. 
Under no circumstances may 928. 
355.083.01 and 928.355.083.02 
regulators be used together in 



replace by 



33 

928.355.083.02 



Painted black, 
green dot in 
center of cap 



33/5 



a car. 



I 
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Braking-Force Regulators, 84 Models 
Onward 

(stage-type tandem master cylinder, separate brake circuits for each axle, 
1 screw-in regulator per car) 



Installed in 


Part No. 


Switchover pressure 


84 models 

85 models 

86 models onward (with 
four-piston fixed- 

cal iper brakes) 


928.355.305.00 
928.355.305.01 
951.355.305.00 


33 bar 
33 bar 
18 bar 



Installation: 

Cars with ABS: Screwed into port h of hydraulic unit. 

Cars without ABS: Screwed into master cylinder (inter-piston circuit). 



Identification/Remarks 

Switchover pressure and reduction factor stamped on regulator. 

33 or 18 = switchover pressure (bar) 5 = reduction factor 0.46 

It is essential to ensure that the appropriate parts are installed. Under 
no circumstances may braking-force regulators with different reduction 
factors (e.g. 3 = 0.3) be installed. 
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INSPECTING BRAKING-FORCE REGULATOR 



General 

A braking-force regulator is inte- 
grated in the brake lines to the 
left-hand and right-hand rear 
wheels (diagonal braking circuits). 
This version was retained until the 
end of model year 1983. From model 
year 1984 onward, only one braking- 
force regulator is installed for 
both rear wheels (separate braking 
circuits for each axle). This regu- 
lator is smaller and lighter. It is 
screwed directly into the modified 
master cylinder or into the 
hydraulic unit of vehicles with ABS 
(screw-in regulator). 

The braking-force regulators have a 
permanently set switchover pressure 
of 18, 33 or 55 bar (see overview, 
page 47 - 18a/18b). Until pressure 
rises to the switchover point, the 
same overpressure is applied to the 
input and output sides of the 
braking-force regulator. As the 
pressure on the input side rises 
further, the output overpressure 
(rear-axle overpressure) is 
reduced. 

To check the braking-force regu- 
lators of diagonally-split braking 
circuits, the pressure which is not 
reduced (front axle) and the re- 
duced pressure (rear axle) must be 
read simultaneously on manometers 
installed independently in the 
separate circuits. 

To check the braking-force regu- 
lator (screw-in regulator) of 
brakes with separate circuits for 
each axle, the pressure which is 
not reduced (front axle) and the 
reduced pressure (rear axle) must 
be read simultaneously on indepen- 
dent manometers in the separate 
circuits . 



Preparati on 

1. Connect brake calipers concerned 
and pressure tester by screwing 
test adapters into holes for 
bleeder valves in brake carpers. 



Diagonally-split 
Brake Circuits 

Test connections for braking-force 
regulator of left-hand rear wheel: 
on the left behind and on the right 
in front of the right-hand rear 
wheel : 

rear right and front left 



Separate Braking 
Circuits for Each 
Axle (84 models onward) 

Test connections for the screw-in 
regul ator: 

front axle left or right and 
rear axle left or right. 
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2. Connect line from tester (mini- 
ature coupling) to test adapter. 




3. Bleed test lines and manometers 
of pressure tester. 



Test I 

Build up input overpressure (shown 
on manometer) of front brake 
caliper (unregulated wheel) in 
accordance with table. Read output 
overpressure on manometer of rear 
brake caliper (regulated wheel) 
(specified reading, see table 
below) . 

Note: 

If the input overpressure (unregu- 
lated wheel) is inadvertantly 
exceeded, do not reduce pressure to 
adjust. Pressure must be built up 
again from 0 bar (also applies for 
test II). 



Test II 




.Check switchover pressure of 
braking-force regulator installed 
in car (18, 33 or 55 bar). Before 
testing, check against table 
(page 47 - 18a/18b) to ensure 
that correct regulator is 
i nstalled. 



Increase input overpressure (shown 
on manometer) of front brake 
caliper (unregulated wheel) to 100 
bar. Read output overpressure on 
manometer of rear brake caliper 
(regulated wheel ) . 



Test 



I 

II 



I 

II 



Switch- 
over 

pressure 
of brake 
regulator 



Input 
over- 
pressure 
(front 
axle) 



Regulator at wheel 

arch 



55 bar 
33 bar 

55 bar 
33 bar 



70 bar 
48 bar 

100 bar 
100 bar 



Screw-in regu 
lator 
33 bar 
18 bar 



33 bar 
18 bar 



48 bar 
33 bar 



100 bar 
100 bar 



Output 
over- 
pressure 
(rear 
axle) 



62+3 bar 
40 +3 bar 

75 +5 bar 
64 +5 bar 



40 +2 bar 
25 +2 bar 

64 +3 bar 
55 +3 bar 
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Adjustment 

l.If the measured values do not 
correspond to those stated in the 
table or if the pressure in the 
regulated circuit increases while 
the force exerted on the brake 
pedal remains constant, renew the 
braking-force regulator. When 
replacing, see note on page 
47 - 18a/18b. 



2. After testing and removal of the 
equipment, bleed the brake 
system. 



3. Reset the brake circuit failure 
warning by disconnecting the 
battery (ground lead to body). 
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Changing the brake fluid / bleeding the brakes 



General 

To ensure fast and efficient servicing, is is 
recommended to use a filling and bleeding 
device. The procedures described below were 
carried out with a Teves unit. For a detailed 
description of the unit, refer to the operating 
manual of the unit, 

Important notes 

Bleed both bleeder valves of each wheel of 
the four-piston fixed caliper brake. 
When changing the brake fluid, also drain 
some brake fluid from the bleeder valve of 
the clutch slave cylinder. 

Use only fresh DOT 4 brake fluid. 
Observe change intervals and brake fluid 
grade. 

Total brake fluid change quantity: 1 liter. 
Change quantity per wheel: appro*. 250 c.c. 

On vehicles up to end of MY '92 : the brake 
fluid must be replaced every 2 years as a 

minimum. 

As of MY '93, the brake fluid change interval 
has been increased to 3 years - along with 
the use of special DOT 4 brake fluid. 

The 3-year change interval is valid as of 
MY '93, but only in conjunction with the 
use of the special Porsche brake fluid. 
The brake fluid is available under Part 

NO. 000.043.202.04. 

Container contents: 5 liters (as of May, 1992). 

This special brake fluid may also be used on 
pre-MY '93 vehicles. However, the two-year 
fluid change interval will remain valid for 
those vehicles. 



Brake fluid 

The new brake fluid - Part No. 

000. 043.202.04 - offers superior properties. 
Compared to the brake fluid specified pre- 
viously, its main features are further reduc- 
tion of water absorption and increased 
wet and dry boiling points. 

Note on water absorption: Water contents 
of only 2% in the brake fluid will cause the 
boiling point to drop by approx. 60 deg.C. 

As of MY '93, only the new brake fluid may 
be used when topping up the reservoir. 
Any mixture of former brake fluid with new 
brake fluid causes the safety margin of the 
fluid to be narrowed down unnecessarily. 
Both the former and the new brake fluid are 
of amber color. 

Procedure for bleeding and changing the 
fluid 

1 . Top up reservoir with fresh brake fluid up 
to upper edge. Take out strainer insert. 



2. Connect bleeder flange to reservoir and fit 
quick coupling of filler hose to the nipple on 
the bleeder fiange. 
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3. Switch on bleeder. Move selection control 
lever to filling and bleeding position. 




4. Open each bleeder valve until escaping 
brake fluid is without air bubbles. 

Note 

First bleed the clutch, if the brake master 
cylinder or brake fluid tank had been 
removed. 

The stepped brake master cylinder (since 
1 984 models) has a bleeder valve for the 
intermediate piston brake circuit (rear axle 
brake circuit}, see point 6. 



5. Use a bottle to catch the escaping brake 
fluid for accurate inspection regarding 
cleanliness, air bubbles and determination 
of brake fluid consumption. 




6. Operate the brake pedal firmly several 
times during bleeding procedures and with 
the bleeder valves open, in order to remove 
ali air bubbles in the brake master 
cylinder. 

If there is a bleeder valve on the master 
cylinder, begin bleeding of brakes on this 

VSlvS. 

Note 

There is no difference in bleeding procedures 
for cars with ABS. 



7. It is recommended to perform a low 

Pressure leak test after finishing the bleed- 
ing/brake fluid change procedures. This, of 
course, requires that the bieeding adapters 
and filling hose are connected 100 % tight. 
All bleeder valves of the system must be 
closed. Keep the selection control lever at 
"filling and bleeding" and read pressure on 
the operating pressure gauge. 
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8. Now set lever to leak test. The pressure value dis- 
played on the operating pressure gauge must not 
drop during the next 5 minutes. 
There is a leak in the brake or clutch system, if 
pressure does drop during the test time. 




g. Install dust caps on bleeder valves. Draw off brake 
fluid in tank, which is higher than the MAX mark. 
Install strainer and screw on brake fluid tank cap. 
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TECHNICAL DATA 

Steering 

Steering wheel dia. 

Steering wheel ratio at center 

Turning circle dia. (wall-to-wall) 

Turning circle dia. (curb-to- curb) 

Steering wheel turns from lock 
to lock 



Rack- and -pinion type with tie rods 

and hydraulic assistance (power steering) 

380 mm/15 in. 

17. 75 : 1 

11.5 m/37.7 ft 

9.6 m/31.5 ft 

3. 13 
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STEERING TORQUE SPECIFICATIONS 



Location 


Description 


Threads 


Material 


Torque 
Nm (ftlb) 

1*111 \ f 


Steering gear to engine carrier 


Self-locking nut 


VM 10 


5 


46 (33} 


Tie rod to steering arm 


Self -locking nut 


VM 12 x 1.5 


8 


65 (47) 


Universal joint to steering gear 


Self-locking nut 


VM 8 


8 




Tie rod to ball joint 


Nut 


M 14 x 1.5 


04 


45 (33) 


Steering tie rod to rack 


Tie rod 


M 16 x 1.5 


16MnCr5 


150 {108) 


Universal joints to steering 
and intermediate shafts 


Self-locking nut 


VM 8 


8 


28 UU) 


Pressure and return lines 
to steering gear 


Hollow bolt 


IVl \H X I . b 






Steering wheel to steering 
shaft 


Nut 


M 18 x 1.5 


8 


50 (36) 


Stabilizer clamp to side 
member 


Bolt 


M 10 


8.8 


46 (33) 


Pulley to power steering 
pump 


Self-locking nut 


M 14 x 1.5 


8 


50 (36) 


Steering protective tube 
to body 


Bolt 


M 6 with 

4 mm socket 

M 6 with 

5 mm socket 




9.7 (7) 
12 (9) 


Suction hose nipple to power 
pump 


Hollow bolt 


M 18 x 1.5 


C35 


60 (431 
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Replacing the steering in case of accident damage 



A. General 

Accidents or driving conditions similar to accidents may cause various types of damage to steer- 
ing gears, if the outside of the steering gear is undamaged, tracing of damage is sometimes 
difficult and requires considerable effort. This, however, constitutes an incalculable risk for the safety 
of the vehicle as it may lead to steering failure. 

Due to the fact that a comprehensive check of all steering gear components requires considerable 
effort and is therefore not normally justifiable or even impossible to be carried out with standard 
shop equipment, the condition of other components that are easier to be checked must be con- 
sidered as a replacement solution. 

The following guidelines (item B) should be observed to decide if the steering gear of an accident ve- 
hicle requires replacement or may be used as ft is. 



B. Assessing the Condition of the Steering System of an Accident Vehicle 

The steering gear may remain on the car if all the following conditions are met: 

- No visible damage to front-axle components such as wheels, king pins, control arms, steering 
arms, tie rods, to frontaxle crossmember, steering shaft, as well as to the suspension mountings 
at the body. 

- No inadmissible increase of torque and no binding or stiffness when the steering gear is turned 
from lock to lock. When moving the steering form lock to lock, the front wheels must be off the 
ground (front axle raised) and the engine must be stopped (no drive to power steering pump). 

- Admissible suspension alignment tolerances must not be exceeded. 

The steering box must be replaced or exchanged if any of the following points apply: 

Damage to steering gear is visible or can be felt 
• Burning damage (e.g. bellows of steering burnt) 



Replacing the steering in case of accident damage 
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Pe rmanent def ormatio n or cracking of: 

Steering gear mounts 
Tie rods 
Steering arms 
King pins 
Control arms 

Front-axle crossmember (engine mounts) 

If the above criteria are not sufficient for a decision, it is recommended to exchange or replace the 
steering gear. 



C. Exceptional regulations / order processing 

If the steering gear replacement proposed by the shop is refused by the customer or insurance 
company for financial reasons, an expert or, if this is not possible in foreign contries, the importer 
should be consulted (to be charged to the refusing party). If a decision is made against the above 
guidelines, it is recommended to file a note to this effect and have it signed by the expert. 

Power steering gears with no visible outside damage that require replacement can be supplied 
on an exchange basis. 
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TOOLS 






No. 


Description 


Special Tool 


Remarks 


1 


Torque wrench (Stahlwille "SO R/20 
or Hazet 6292-1 CT) 






2 


Wrench socket 


9183 




3 


Tie rod puller 




e. g. Nexus 168-1 
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No. 


Description 


Qty. 


Note When: 
Removing installing 


Special 
Instructions 


1 


Self-locking nut 


2 


Replace. Tighten to 
specified torque 




2 


Self-locking nut 


1 


Replace. 

Torque: 

28 Nm/20 ft lb 


Watch position 
of universal 
joint 

Page 48 - 6 


3 


Washer 


1 


Replace if necessary 




4 


Setscrew 


1 






5 


Hollow bolt 


2 


Tighten to specified 
torque 




6 


Seal 


4 


n \j i a i_ c 




7 


Tie rod assembly 


1 


Torque t 

150Nm/108 ftlb. 
Tighten while 
holding rack and 
use torque wrench 
with special tool 
9183 




8 


Stop 


2 


Note arrangement 




8a 


Spacer 


2 


Note arrangement 




9 


Tie rod 


1 


Torque: 

150 Nm/108 ftlb. 
Tighten while 

hnlHinrc rarL' anri 
i iu iu 1 1 iKj icai^is o i iu 

use torque wrench 
with special tool 
9183 




10 


Dust boot 


2 


Check, replacing 
\ r necessary 




11 


Boil 


1 






12 


Washer 


1 


Replace if necessary 




13 


Washer 


1 






14 


Bolt 


4 






15 


Washer 


4 


Replace if necessary 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


16 


Self-locking nut 


4 


Replace. Tighten to 
specified torque 




17 


Reinforcement plate 


1 






18 


Steering gear 


1 


Run out rack ends 
completely and coat 
with VW steering 
gear lube AOF 
086 000 


Note position 
of universal 
joint 

Page 48 - 6 


19 


O-ring 


4 


Replace if necessary. 
Position correctly 


Not for new 
steering gears 
with bushings 
in mounting 
bosses 


20 


Washer 


4 




Not for new 
steering gears 
with bushings 
in mounting 
bosses 


21 


Tie rod end 


1 


Screw into tie 
rod 18 to 19 turns 




22 


Nut 


1 
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REMOVING AND INSTALLING STEERING GEAR 




Remove bolts from stabilizer mounts. Let stabi- 
lizer hang down . 



Pressure line 
Return line 
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6. Remove five bolts from reinforcement plate on 
engine carrier. 




7. Loosen four self-locking nuts of steering gear, 
but do not remove them. 




8. Remove bolts on universal joint. Push universal 
joint in direction of steering intermediate shaft. 




9. Now remove the four mounting nuts and take 
steering gear out of studs on engine carrier. 



Installing 

1 . Slide universal joint on to steering gear in correct 
position (steering wheel and steering gear in cen- 
ter position!. Nuts on steering should only be 
screwed on slightly (facilitates assembly). 

2. Mount steering gear. Produce 8 mm clearance be- 
tween steering gear and universal joint with gauge 
9208. Tighten mounting boits for universal joint 
to 28 Mm. 



Note 

On cars with a longer universal joint the clerance 
will definitely be less than 8 mm after inserting 
clamping bolt on the steering gear. 
In this case it is important to make sure that there 
is only a small gap between the steering gear and 
universal joint. 




48 - 6 Removing and Installing Steering Gear 



VII, 1083 - Printed in Germany 



928 Steering 



48 



3. Fill system with hydraulic fluid, bleed and 

check for leaks as well as correct oper- 
ation (see page 48 - 9) 

4. If necessary (with new parts), adjust toe. In 

conjunction with this matter, remember 
taht there are different steering stop ver- 
sions (see text below). As of Model Year 
1986, the tie rod was changed as well. Be 
sure to observe this difference when re- 
placing parts (also refer to page 40 - 17). 

Steering stop versions 

The steering stop has also been changed be- 
cause of changes on the steering gear (rack 
deep-bore drilled and 15 mm longer, smaller 
diameter on ends of rack). 

Stop of Changed Version 

-art No. 928.547.329.03 or 
Present Version 

Part No. 928.347.329.04 

Stop 928.347.329.03 is no longer available for 
replacements. See cross reference survey 
on page 48 - 6 b. 




928.347.329.03 (rubber / metal) 




Stop of Old Version 

Part No. 928 347.329.00 

- opening on one side with two surfaces 

in conjunction with spacer, Part No. 

928.347.331 .00 




928.347.329.04 (aluminium) 
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Cross Reference Survey: 



Steering Gear Version 
Identification 



Steering Gear Stop Spacer 

(LHD only) Part No. Part No. 

(left and right) 



1. Old version 
Rack 795 mm long 
Rack end dia. 
left 26 mm, 
right 25 mm 



928.347.010.22 



928.347.329.00 



928.347.331 .00 



2. Interim version 928.347.010.22 928.347.329.00 928.347.331.00 
Rack 795 mm long 
Rack end dia. 
left 26 mm 
right 23 mm 

3. New/current version 
Rack length 810 mm 
Rack end 

dia. left and right 23 mm 



(928.347.010.24) 
(928.347.010.26) 
928.347.010.27* 



928.347.329.03 
bzw. 

928.347.329.04 

see text below 



The steering gears with Part No. 928.347.010.22 (former version and interim solution) 
are no longer available. They should be replaced with the new/current version. 

The steering gears of the new version 928.347.010.24 and 928.347.010.26 indicated in brackets 
have since been deleted as well (status as of December, 1994). 

All former steering gear versions are to be replaced with the current version, 928.347.010.27. 

The elastic steering stop, 928.347.329.03, for left and right sides is replaces by a solid 
steering stop, 928.347.329.04, for improvement in quality. At the same time ft was necessary 
to replace the dust cover, 928.347.191,02, with a new version dust cover having a supporting lip, 
Part No. 928.347.191.03. 
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Old 



New 



instructions for Repair Sector: 

Only the new steering stop 928.347.329.04 and the new bellows 928.347.191.03 are supplied for 
steering gear 928.347.010.24. The bellows 928.347.191.03 and the steering stop 928.347.329.04 
are also applicable to steering gears 928.347.010.26/928.347.010.27 (as of MY '91 or 928 GTS). 

The new steering stop may only be installed together with the new dust cover. 

When installing a solid stop for the first time, stops and dust covers must be replaced on both sides. 

The new version dust cover can also be installed together with the old version elastic stop. 



See cross reference survey on page 48 - 6d. 
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928.347.329.03 et 

928.347.329.04 (page 48 - 6 c) 
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Steering 



8. Remove suction hose after loosening clamp. 




9. Remove bolts on front holder of power steering 
pump. 




Installing 

1, Tighten two bolts on front holder; only insert rear 
one (belt tightness). 



2. Install pressure hose so that in installed 
position the protective ring (arrow) rests on 
Spring strut mount, (installed position: 
install drive belt, do not finish installation yet 
because of point 3.) 

Pressure hoses in initially manufactured cars had 
an asbestos sleeve. 



928 



Install this pressure hose leaving not mope than 
25 mm between inner wheel well and hose. 



Note: 

If hose is routed too close to exhaust manifold, the 
hose could come loose from its holder and cause 
failure of the power steering. 

Asbestos protected hoses are no longer available 
for replacements. 




3. Install upper section of drive belt cover. 



4. Install suction hose. 



5. Install belt and adjust to remove tension. Also 
check tightness of alternator belt (slight correc- 
tions could be made). 



6. Bolt on splash shield. Add hydraulic fluid. 
Bleed steeriig system. Check for leaks and 
operation. 



Note: 

Make sure that no hydraulic fluid is spilled on 
alternator belt while disassembling and assembling. 
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REPLACING SEALS FOR ALUMINUM POWER STEERING PUMP 



4 5 6 8 



9 7 10 11 




12 13 14 15 



16 3 2 1 



Note: 

Body of power steering pump is made of aluminum as of 1981 models to reduce weight. Worn seals can 
be replaced on these aluminum power steering pumps, but pump has to be disassembled. 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instructions 


1 


Self-locking nut 
M 14 x 1.5 


1 


Hold on pulley 
with open -end 
wrench 


Replace if 
necessary. 
Torque: 

50 Nm (36 ftlb) 




2 


Pulley 


1 


Use standard puller, 
e. g. Kukko 20/1 






3 


Woodruff key 


1 




Replace if 
necessary 




4 


Hook snap ring 


1 


Pull out of radial 
groove with pliers, 
while holding down 

/ian nn ^ tn 

t*dfj i hj • -J \\J 

prevent it from 
popping up and 
causing injury 






5 


Cap 


1 




Bevel faces inside 
of pump. 
Only press on far 
enough that hook 
snap ring can be 
installed 


Don't cant cap 
when removing 
and installing 


6 


Spring 


1 




Position correctly; 
large diameter end 
faces cap 




7 


Drive shaft 

'■ 'i ' h H f I V/P P'" rl 

VVI LI 1 Ul IVC CI IU 

face plate and 
rotor 


1 


Knock out with 
a plastic hammer 


Install face plate 
in correct 
position 






a 

o 


L/dp enU TdCK 

plate 


i 

i 




Position correctly 




see assembly 
Instructions 


9 


Cam ring 


1 




Position correctly 






10 


Pump impe isr 


10 




Position correctly, 
must move easily 
in rotor 






11 


Dowel pin 


2 




Insert in power 
steering pump 
body 
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No. 


Description 


Qty. 


Note When: 
, Removing Installing 


Special 
Instructions 


12 
13 


Support ring, 
large dia. 

O- rino 
large dia. 


1 
1 




Remove with 
plastic needle or 
air pressure 


Replace — 
watching out for 
different diameters 
and installed 
positions 


p. 48-Sg, point 5 


14 


O-ring, 
small dia. 


1 










15 


Support ring, 
small dia. 


1 










16 


Shaft seal 


1 


Lift out being 
careful not to 
damage bearing 
surface 


Pack space 
between both 
sealing lips with 
multi-purpose 
grease. Don't 
damage sealing 
lips on groove in 
drive shaft 
(cover up) 




17 


Aluminum body 


1 






See 

disassembling 
power steering 
pump, point 2 
p. 48-8g, point 5 
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REPLACING SEALS FOR ALUMINUM POWER STEERING PUMP 



Disassembling Power Steering Pum 

1 . Use a standard puller (e. g. Kukko 20/1 ) to take 
pulley and woodruff key off removed pump. 




2. Remove front brscket on power pump. 



Note: 

Pump may only be clamped in a vise on the marked 
surfaces (arrows) when replacing seals. Always use 
soft j'aws in vise and keep clamping force as low as 
possible. 




3. Pull hook snap ring out of radial groove with 
pliers. Press down on cover during this step to 
prevent snap ring from popping up and causing 
injury. Do not cant cover while removing, to 
prevent damage to the sealing surface. 



Note: 

Loosen a canted cover by removing deposits in 
cylinder opening and tapp lightly with a plastic 
hammer. If necessary, remove cover together with 
rotor set and face plates (step 4}. 
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4. Drive out drive shaft with face plates and rotor 
set by tapping with plastic hammer. 




5. Lift out shaft seal, being careful not to damage 
bearing surface and bearing sleeve. 
Remove support ring and O-ring in radial grooves 
of body (use plastic needle or air pressure). 



Steering 




Inspecting Components 

Clean parts with a cleaning fluid and check 
visually. 

Checking Points: 

— Drive shaft: bearing surface of shaft seal and 
bearing sleeve (for wear). Threads, taper and 
groove for woodruff key. 

— Bores for dowel pins in body {for wear). 

— Bearing sleeve. 

— Bearing surfaces and radial grooves of seals. 
Bores in body. 

— Sealing surface of cover. 




-■ Connection threads for pressure line. 



- Rotor set: 

Cam ring (cam surface — seizure marks, wear) 
and rotor (guide slots — wear). 
Pump impellers (seizure marks and wear 
especially on round bearing surface and guiding 
surfaces on sides). 



— Face plates (seizure marks and wear on face 
surfaces). 
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Assembling Power Steering Pump 



1. Insert dowel pins in body. 



2. Install ten impellers in slots of rotor so that their 
polished and round outer surfaces face the cam 
ring. 

Make sure impellers move easily. 




3. Install drive shaft, face plate and rotor assembly 
in body. Slide face plate on dowel pins with wide 
element opposite valve bore. 



Note: 

Lubricate all parts lightly with ATF before 
installing. 




A = Valve bore 

B = Wide side of face plates opposite 
valve bore 

C = Slots in both face plates and cam 
ring aligned 
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4. Install cam ring. Cast arrow in cam ring circum- 
ference indicates pump driving direction. Since the 
pump turns clockwise, arrow must be on cover 
end. 

There are elongated holes for the dowel pins in the 
cam ring aid face plate. Elongated hole in cam 
ring must be aligned with elongated hole in face 
plate. 




5. Place support and O-rings with small diameter in 
lower radial groove. 

Place support and O-rings with large diameter in 
center radial groove. 
Lubricate O-rings with ATF. 

Note: 

Check order of support and O-rings. 

A = Support ring 
B = O-ring 

Since March, 1983 or Pump Number 866201 the 
cover end support ring has been omitted 
(modified radial groove in case). 




6. Press face plate on to rotor set. Dowel pins must 
engage in bores provided for this purpose. Slot 
must be aligned with slots in cam ring and face 
plate (wide section opposite valve bore). 




7. Install spring with small diameter end facing face 
plate. 

Press cover (with bevel facing inside of pump) 
into body without canting far enough, that hook 
snap r ng can be installed (second mechanic 
required). 
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8. Pack muiti-purpose grease in shaft seal between 10. Install front bracket. Install woodruff key and 

both sealing lips and install seal on drive shaft. pulley. Tighten self-locking hexagon nut to 

50 Nm <36ftlb). 

Use a suitable sleeve or cover woodruff key groove 
with a narrow strip of tape to avoid damaging 
shaft seal on groove. 

11. Install power pump. Fill and bleed steering 




9. Press on shaft seal against stop with a suitable 
mandrel. 
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Checking and adjusting the rack-and-pinion power steering 



General 

Defects in the power steering arise as the re- 
suit of a lack of oil in the hydraulic system. Be- 
cause of the high oil pressure which buiids up 
in the hydraulic circuit, even small leaks may 
lead to a loss of fluid, damaging the servo 
pump. 

Rumbling noises from the steering as ist is 
turned or foam in the fluid reservoir indicate 
low oil level and / or air in the system. Before 
refilling the reservoir, eliminate any leaks on 
the intake side or replace the defective compo- 
nent on the delivery side. 

Note: 

It is not permissible to repair or disas- 
semble rack and pinion steering gear. Re- 
pairs to servo pumps are impermissible, al- 
tougrt the pumps can be resealed 
(page 48 -8a). 

Replacement steering gear and servo pumps 
are available on an exchange basis in a num- 
ber of countries. In some cases, it may be 
possible to have the steering gear and the 
servo pump repaired by a main service agent 
in countries without exchange facilities. 



Checking drive belt tension 

Tension is correct when light thumb pressure 
applied at a point midway between the two 
pulleys deflects the belt by approx. 1 0 mm. 

Checking steering system for leaks 
(visual check) 

With the engine running, turn steering wheel 
to full lock and keep it in this position. This 
causes the maximum possible line pressure to 
be buiit up. 

Check all line connections for leaks in this po- 
sition and retighten if required. 

Run this check for max. 10 seconds, if checks 
are made for a longer interval, allow for a 
short break approx. every 10 seconds. 




Checking and adjusting the rack-and-plnion power steering 
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Checking fluid level of power steering 

1 , Pull off or unscrew cap of hydraulic fluid 
reservoir. 

Note 

Reservoir is mounted on wheel housing in En- 
gine compartment. The reservoir installed in 
cars earlier than model year 83 has a fluid- 
level mark {version A). 

As of model year 83, a modified reservoir is in- 
stalled with a dipstick mounted on the cap 
{version B). 

2. Start engine and allow to idle. With version 
A, the fluid level should be at the mark 
stamped on the reservoir. 

With version , wipe dipstick, screw cap 
down and remove. The fluid level must be 
between the two marks. 
If necessary, top up with ATF D EX RON II D. 




Version A 




Version B 

Bleeding steering system 

1 . To refill the entire system after installing new 
steering equipment or lines or after a heavy 
loss of hydraulic fluid, start engine briefly 
and switch off again immediately after start- 
ing. Repeat this process several times. This 
will cause the fluid level in the reservoir to 
drop quickly: keep the level up to the max. 
mark by continously adding fluid. Do not 
allow the reservoir to empty. 

2. Continue the process described in point 1 
until the fluid level in the reservoir stops 
dropping, then restart engine and allow to 
idle. 
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3. Quickly turn steering wheel several times 
from lock to lock, to drive all air out of the 
cylinders (when end position of piston is 
reached, do not puil harder on steering 
wheel than required to turn steering; avoid 
building up unnecessary pressure at this 
stage). 

4. Observe fluid level during this process and, 
it level continues to drop, keep adding fluid 
unitl the level in the reservoir remains con- 
stant and air bubbles cease to rise in the hy- 
draulic fluid when the steering wheel is 
turned. 

5. When the engine is stopped, the level of 
fluid in the reservoir should not rise by more 
than 10 mm. 

Note: 

If the difference between fluid levels with en- 
gine stopped and engine running is more than 
1 0 mm, there is too much air trapped in the 
hydraulic fluid. 



Checking and adjusting the rack-and-pinion power steering 
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Note: 

All parts (1 through 6) can be used for 928 and 944 cars. 

Pressure gauge is connected between pressure line and steering gear (944: between power pump and 
pressure line). 

If old pressure gauge no. 3 (see below) is used, make sure high pressure hoses no. 2 and no. 5 are 
connected on pressure gauge in correct position (opposite sides as for 944). 

Connection of high pressure hoses on pressure gauge no. 3 a, on the other hand, can be made on any side. 




M 18x1,5 



50 



M 14x1,5 



T 




TOOL TABLE - PAGE 48 - 10 



Threads will be M 18 x 1.5 or M 16 x 1,5 depending on pressure gauge version (see Tool Table). 
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TOOLS 



Ph 1 

1 J 0 . 


Description 


Special Tool 


Remarks 


1 


Adapter 




For pressure gauge 3: 

local manufacture (see sketch, 

page 48-9). 

For pressure gauge 3 a: 

local manufacture, deviates from 

sketch. 

Threads not M 18 x 1.5 
(for gauge no. 3} 
but M 16 x 1.5. 


2 


High pressure hose up to 
200 bar, 1 .5 meters long 




Standard, 

for gauge no. 3: 

M 18 x 1 .5 and sealing head on one 

end and M 18 x 1.5 with flat seal 

on other end. 

for gauge no. 3 a: 

M 16 x 1.5 with sealing head on 

one end and M 1 6 x 1.5 with flat 

seal on other end. 


3 


Pressure gauge 0 — 250 bar 




Old version, no longer available. 


3a 


Pressure gauge 0 — 160 bar 


V.A.G. 1402 


Order No. 2 401 103 WE 
from: 

Volkswagenwerk AG 
KD - Geratevertrieb 
Wolfsburg 

Tel.: 05361/9-25431 


4 


Adapter (not required for 
press, gauge 3 a} 




Standard, M 18 x 1.5 and 
M 16 x 1.5 


5 


High pressure hose up to 
200 bar, 2.0 meters long 




Standard, M 16 x 1.5 and 
sealing head on both ends 


6 


Connector 




Standard, M 1 6 x 1.5 with 
sealing head on one end and 
M 14 x 1.5 with flat seal on other 
end 
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CHECKING HYDRAULIC FUNCTION OF STEERING 
(PRESSURE TEST) 



General Information 

Tester (pressure gauge) is installed between pressure 
line and steering gear (rotary piston valve). 
Make sure of correct installed position when using 
old pressure gauge. 

Connections and lever positions are marked with 
numbers for better understanding of the following 
instructions. 



Old Version 




I - Shut-off valve open 

II - Shut-off valve closed 

III — Damping orifice 

IV — From pressure line 

V — To steering gear 



Steering 




Installing Pressure Gauge 

1 . Unscrew bolts from stabilizer bearings and pull 
down stabilizer far enough that pressure line 
hollow bolt is accessible. 




2. Detach pressure line at steering gear. Catch 
hydraulic fluid, but do not reuse. 
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3. Full down pressure line, which does not re- 
quire loosening mounting clamp of lines. 
Connect 1.5 meter long high pressure hose 
no. 2 to pressure line using the hollow bott 
and adapter no. 1 (seals required: 2 x 14 x 
18 and 1 x 18 x 22 or 1 x 16 x 20). 




4. Screw connector with high pressure hose 
no. 5 on steering gear (seal required: 
14 x 18). 




5. Mount pressure gauge between high 
pressre hoses and place on a base (e.g. 
toolbox) next to driver's door. 

Note 

Use adapter no. 4 for old version pressure 
gauge and connect high pressure hose no. 5 
on connection V of pressure gauge. 




6. Open shut-off value of pressure gauge 
{lever position I), fill supply tank and bleed 
steering system (see page 48 - 8j). 

7. Check delivery pressure of power steering 
pump and system pressure (page 48 - 13). 
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Checking the delivery pressure of the 
power steering pump 

1. With the engine running at idle, close shu- 
toff valve (lever position II) and read off 
pressure. Open shutoff valve again at once. 
Specification 68 to 82 bar for power steer 
ing pump 928.347.431.04, 928.347.431.05 
and 928.347.089.00. 

Specification 110 to 110 bar for power 
steering pump 928.347.089.01 (as of 
MY '91) 

Identification: Nameplate on pump. Part 
No. and pressure specification are indicated 
on the nameplate. 

Note 

To limit wear, the suthoff valve should not be 
closed for more than 5 seconds, in the case 
of pressure gauge version 3a, select lever po- 
sition II right or il left according to the way 
that high-pressure hoses are connected to the 
pressure gauge. (No reading is possible if 
lever position II is incorrect). 

2. If specifications are not reached or ex- 
ceeded, replace pump. 



Checking Delivery Pressure of Power Pump 

1, Run engine at idle speed. Shut-off valve 
must be open (lever position I). 

2, Turn steering wheel to left and right full lock 
and read off fluid pressure at pressure 
gauge. 

Specification 68 to 82 bar for power steer- 
ing pump 928.347.431 .04, 928.347.431 .05 
and 928.347.089.00. 
Specification 110 to 110 bar for power 
steering pump 928.347.089.01 (as of 
MY '91). 

Identification: Nameplate on pump. Part 
No. and pressure specification are indicated 
on the nameplate. 

Note 

It is not sufficient to make sure that the steer- 
ing stop limiter becomes effective. The reset 
force of the rotary piston valve must also be 
overcome. Force required at steering wheel: 
approx. 100 N (10 kP). 

3, Replace steering gear assembly, if specified 
value is not reached at left/or right locks (ex- 
cessive leak oil flow). 



Checking Hydraulic Function of Steering (Pressure Test) 
Printed in Germany - XXXIV, 1994 



48-13 




Steering 



REMOVING AND INSTALLING STEERING WHEEL 

Instal ling 

1. Install steeling wheel with road wheels poin- 
ting straight ahead or according to disassembly 
mark in such a manner, that steering wheel 
spokes are horizontal. 



2. Install hexagon nut with spring washer and 
tighten to specified torque. 



. Mount horn wires on impact pad and press 
impact pad on to retaining pins. 



. Check function of horns and direction indica- 
tor switch. 



3. Unscrew nut and remove steering wheel and 
washer. 




Removing 

1 . Pull impact pad off of steering wheel and 
take off horn wires. 




2. Mark position of steering wheel to steering 
shaft for reinstalling. 
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TOOLS 




No. 


Description 


Special Tool 


Remarks 


1 


Circlip pliers 






Standard tool 


2 


Mandrel 




VW 295 




3 


Mandrel 




VW214f/20 




4 


Pressure pad 




VW 433 




5 


Sleeve 




30-21 




6 


Locally made tool 






Half of an approx. 4 mm thick 
washer welded on steering wheel 
mounting nut (M 18 x 1.5 hexagon 
nut) 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Special 
Instru ctions 


1 


Self- locking nut 


2 


Replace, torque: 
28 Nm (20 ftlb) 


Watch installed 
position of 
universal joint 
no. 4, see page 
48-23 


2 


Washer 


2 


Replace if necessary 




3 


Setscrew 


2 






4 


Universal joint 


1 


Produce 8 mm gap 
for short version 
with tool 9208 
(page 48-23}. 
Check for damage 




5 


Pad 


1 






6 


Nut M 18 x 1.5 


1 


Torque: 

50 Nm (36 ftlb) 




7 


Washer 


1 


Replace if necessary 




8 


Steering wheel 


1 


Steering wheel 
spokes horizontal 
with steering gear in 
center position 
(centered with too! 
9132) 


Remove tool 
9132 immedi- 
ately after 
installing 
steering wheel 


9 


Steering column 


1 


Unscrew mounting Align with cover 
bolt 




10 


Rubber cover 


1 






11 


Spring 


1 






12 


Circlip 


1 






13 


Support 


1 






14 


Screw 


3 




Different 
torque de- 
pending on 
type of screw 
(see point 6 
of installing) 


15 


Spacer 2 mm thick 


1 
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No. 


Description 


Qty. 


Removing installing 


opt?C Id I 

Instructions 


16 


Washer 


X 


6 mm (one thick 
4 mm and one 
thin 2 mm) for 
leather or 4 mm 
(one thick 4 mm) 
for leatherette 




17 


Steering tube 
with steering lock 








18 


Seal 


- 


Replace if necessary; 
position correctly 




19 


Steering shaft 




Adjust axial play 
to 0.5 ... 1.0 mm 




20 

21 

22 


Self- locking nut 

Washer 
Setscrew 




Replace, torque; 
28 Nm (20 ftlb) 

Replace if necessary 


Axial play of 
intermediate 
shaft will be 
changed as soon 
as steering 
shaft/ inter- 
mediate shaft 
conn, is 
disconnected 


23 


Intermediate steering 
shaft 


1 




Changed from 
steel to forged 
aluminum to 
save weight 


24 


Shim 


X 


Set: 

four 1 .5 mm and 
one 0.5 mm thick 

shims 


See repair 
manual for 
adjusting 
steering shaft 
axial play 


25 


Spring 


1 






26 


Steering shaft mount, 
lower, with support 


1 


Install with sleeve 
30-21 




(27) 
128) 
(29) 


Sleeve 
Snap ring 

Steering shaft mount 
center 


1 

1 

1 




Deleted in 1981 
models, 
no longer 
available as 
replacement, 
if necessary 
install old 
steering shaft 
without mount 
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Description 


uty. 


Removing 


Note When: 

I nstalling 


Special 
Instructions 


30 


Steering shaft mount, 
upper 


1 


Drive out with 
a suitable pipe 


Drive in with 
VW 433 




31 


Ball 


2 








32 


Spring 


1 








33 


Self- locking nut 


1 








34 


Washer 


1 








35 


Adjusting [ever 


1 








36 


Bracket 


1 








37 


Stud 


1 








38 


Screw M 3.5 x 10 


3 






Same part as 
no. 40 


39 


Contact ring 


1 




Position 
correctly 




40 


Screw M 3.5 x 10 


3 






Same part as 
no. 38 


41 


Hub trim 


1 








42 


Bolt 


3 








43 


Insulator 


3 




Replace if 
necessary 
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REMOVING AND INSTALLING STEERING TUBE 



Removing 



1. Remove universal joint after unscrewing two 
hexagon head setscrews. 




4. Pull off impact pad on steering wheel and 
remove horn wires. Mark position of steering 
wheel on steering shaft. Unscrew hexagon nut 
and take off steering wheel with washer. 




2. If applicable, take off cover on steering 
intermediate shaft. 



5. Unscrew cover underneath instrument cowl 
(not on older models) and cover underneath 
steering column switch. 





3. Disconnect battery ground wire at body. If car 
has electric seats, move them completely back to 
make assembly work easier. 
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6. Unscrew mounting bolts for instrument cowl. 




Remove 5 switches in instrument cowl by 
pulling off switch knobs, compressing both 
spring clips of each switch, pulling out switches 
and pulling off plugs. Remove rubber cover 
(ignition lock cover). 



7. Unscrew mounting bolt for steering column 
switch. 






8. Remove steering column switch after disconnecting 
plug connector and pulling off plug. Lift instru- 
ment cowl for this purpose. 



10. Pull p'ugs out of plug guides on back of 
instrument cowl (printed circuit) and lift off 
instrument cowl. Mark plugs for reinstallation. 
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11. Puil off plugs on ignition switch. Disconnect 
spring for steering wheel height control with a 
piece of suitable wire. 




12. Remove circlip and support on steering shaft. 




13. Unscrew mounting bolts on steering tube bracket. 




* .... 



14. Move up steering tube combined with steering 
and intermediate shafts. To prevent seizure of 
intermediate shaft on firewall while moving up, 
keep to the following procedures. Pull up 
steering tube slightly and then push down the 
now accessible steering and intermediate shafts 
in the steering tube against the stop on the 
steering shaft mount. Push down very carefully 
to prevent changing sit of mount. 




Installing 

1, Insert seal in firewall in correct position. Coat 
pertinent area and seal with tire assembly paste 
to make installation of steering tube easier. 

2. Install steering tube with steering and inter- 
mediate shafts in car. 

Preparations: 

Circlip and support of steering shaft removed, 
steering shaft pushed down in steering tube, 
intermediate shaft pushed through firewall. 
Slide up steering shaft again before moving 
steering tube into firewall. Install support and 
steering wheel mounting nut temporarily 
instead of the circlip. 
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3. Mount steering tube with appropriate spacers, see 
pages 48 - 17 and 18. Only tighten the socket 
head bolts finger tight. 




4. Attach spring for steering wheel height control. 
Install circlip on steering shaft. Connect plugs on 
ignition switch. 



5. Install steering column switch and instrument 
cowl. Tighten mounting bolts of cowl. 



6. Align instrument cowl (horizontal position and 
equal distance to instrument panel on left and 
right sides). Then tighten 3 mounting bolts of 
steering tube to specified torque. 



8. If applicable, mount cover on intermediate 
shaft. 

Install universal joint between steering and 
intermediate shafts. First slide up universal joint 
on intermediate shaft fully (facilitates instal- 
lation). Produce 8 mm gap between steering 
gear and universal joint with Special Tool 9208. 
Tighten universal joint mounting bolts to 
28 Nm (20 ftlb). 



Note 



For cars with a longer universal joint the gap will 
definitely be less than 8 mm after installing 
clamping bolt on the steering gear. In this case only 
make sure that there is a small gap between the 
steering gear and universal joint. The steering gear 
might have to be lowered to install the long 
universal joint. 




M 6 x 25 socket head bolt 

with 4 mm socket: 9.7 Nm [7 ftlb) 

with 5 mm socket: 12.0 Nm (9 ftlb) 



7. Align steering column switch and tighten mounting 
bolt. Screw on cover(s). Connect battery ground 
wire. 
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9. Install steering wheel so that its spokes are 

horizontal when road wheels are pointing straight 
ahead or by mark made during removal operations. 

Install mounting nut with washer and torque to 
50 Nm (36 ftlb). 

If necessary, correct position of steering wheel 
after test drive (not positioned horizontally before 
removal and slightly different universal joint 
position). 



10. Check function of electrical system and pertinent 
parts. 
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REMOVING AND INSTALLING STEERING SHAFT / STEERING SHAFT BEARINGS 
ADJUSTING AXIAL PLAY OF STEERING SHAFT 



Removing 



1 . Pull intermediate and steering shafts down out of 
steering tube quickly (circlip and support 
removed, steering wheel lock unlocked). This will 
also remove the lower steering shaft bearing. 

2. Disconnect intermediate shaft on steering shaft 
after removing setscrew (arrow). Be careful not to 
damage the aluminum universal joint (use plastic 
hammer). Remove lower steering shaft bearing, 
spring and shims (if applicable) on steering shaft. 




3. If steering shaft has three bearings (also refer to 
page 48 ■ 1 8) , only remove the center bearing 
when damaged [must run easily) since replacement 
parts are no longer available. 
If necessary, install a steering shaft designed for 
three bearings without the center bearing. 




4. Drive upper steering shaft bearing out of outer 
tube with a suitable piece of pipe. 




Installing/Adjusting Axial Play 



1. Drive or press in upper steering shaft bearing 
flush with Special Tool VW 433. Surface on 
bearing collar faces opening for steering column 
switch (arrow). 
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2. Move steering shaft into outer tube from below. 
If steering shaft still has three bearings, coat 
inside of outer tube as well as sleeve of center 
bearing with a multi-purpose grease for this 
operation. 

3. Drive lower steering shaft bearing into steering 
protective tube against stop with Special Tool 
30-21. 




4. Move steering shaft down out of steering tube 
partially (at most up to stop of shaft on lower 
bearing). Install support, spring and shims (basic 
set: 4 x 1.5 mm and 1 x 0.5 mm) on steering 
shaft. Mount intermediate shaft on steering 
shaft. Before tightening the self- locking hexagon 
nut, push down (in direction of steering) inter- 
mediate shaft on steering shaft all the way 
against stop of setscrew on opening of steering 
shaft. 




5. Clamp stee-ing tube in a vise on the steering 
lock housing. Slide steering shaft into steering 
tube completely. Mount support and screw on 
locally mace tool. 



6. Check steering shaft axial play. Pull up steering 
shaft far enough so that spring is definitely 
against block (force approx. 30 kp/66 lb). 
In this state press support firmly against inner 
race of upper steering shaft bearing (with help 
of a tool if necessary). If necessary, center 
steering shaft slightly while support is being 
pushed down. The distance between edge of 
groove and support should be 0.5 mm (equals 
axial play). Check with help of a second 
mechanic and a 0.5 mm thick shim or a feeler 
gauge blade. 

Adjusting value: 0.5 mm 
Nominal value: 0.5 — 1 mm 
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7. b) Axial Pfay (Distance] Excessive: 

Move intermediate shaft on steering shaft 
in direction of steering wheel until the axial 
play is correct. 

Torque hexagon nut to 28 Nm (20 ftlb). 
If the steering shaft opening is not sufficient 
for adjustment, use a larger shim set 
(6.5 mm basic set). 



7. c) Insufficient or No Axial Play {Insufficient 
Distance or Support Positioned Above Edge 
of Groove): 

Use smaller shim set (6.5 mm basic set). 



8. After finishing adjustments always make sure 
that washer and nut still have a locking effect. 
Recheck axial play after tightening the self- 
locking hexagon nut to 28 Nm (20 ftlb). 

9. Install support and circlip. Install steering wheel 
and check easy movement of steering shaft and 
locking effect of steering wheel lock. 




7. a) Axial Play (Distance) Correct: 

Move intermediate and steering shafts out of 
steering tube far enough so that the setscrew 
is accessible. 

Tighten self- locking hexagon nut to 
28 Nm (20 ftlb). 
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DISASSEMBLING AND ASSEMBLING STEERING WHEEL HEIGHT CONTROL 



Disassembling 



Assembling 



1, Move steering wheel height control [ever to release 
position. 

Remove balls and spring. Make sure that a cloth is 
held above the area of the balls (to prevent injury) 
and catch the first ball after turning the bracket. 




2. Unscrew self- locking hexagon nut. Move out 
control lever with stud and take off bracket. 



1 . Screw stud in control lever. Threaded part must 
protrude slightly (arrow). 




Mount bracket on steering tube. Give sliding 
surfaces a thin coat of Optimoly HT paste. Insert 
control lever with stud and screw in mounting nut. 
Only screw in mounting nut finger tight. 




Install balls and springs. First install one ball with 
spring. Then apply second ball with spring, using a 
suitable piece of pipe or a socket wrench, until the 
bracket can be turned on the bails. Balls must 
engage in one of the 5 holes in the bracket. 



48 - 28 Repairing Steering and intermediate Shafts 
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4. Tighten mounting nut of control lever so that the 
locking position is reached with a medium amount 
of force. When more force is applied, it should be 
possible to turn the control lever further in locking 
direction. 
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REPLACING UPPER STEERING SHAFT BEARING 



1. Remove universal Joint after unscrewing two 
hexagon head setscrews. 




2. Disconnect battery ground wire ai body. If car 
has electric seats, move them back completely to 
make work easier. 



3. Pull off impact pad on steering wheel and remove 
horn wires. Mark position of steering wheel on 
steering shaft. Unscrew hexagon nut and remove 
steering wheel with washer. 




4. Unscrew cover underneath instrument cowl (not 
on older models) and cover underneath steering 
column switch. 




5. Unscrew mounting bolts for instrument cowf. 




6. Unscrew mounting bolt for steering column 
switch. 
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Remove steering column switch after disconnecting 
plug connector and pulling off plugs, lifting instru- 
ment cowl for this. 




8. Remove circlip and support on steering shaft. 



Unlock steering lock and push steering shaft 
into steering protective tube far enough so that 
intermediate shaft in engine compartment rests 
on camshaft housing. 



10. Apply a standard internal-claw puller, e. g. 
puller 62 ■ 020 from Schrem in Giengen, in 
upper steering shaft bearing. Spread puller 
enough so that bearing inner race is not pulled 
out of bearing outer race while driving out 
bearing (arrow), since otherwise the balls 
would falf down into the steering tube. 





11 . Connect Special Tool VVV 771 with internal- 
claw puller and drive out upper steering shaft 
bearing. 
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12. Drive in new steering shaft bearing flush with 
Special Tool VW 433. Surface on bearing collar 
must face up because of steering column switch 
guide tab. 



14. Install steering column switch and cowers. 
Connect battery ground wire. 



15. Install universal joint between steering and 
intermediate shafts. If necessary, adjust 8 mm 
gap (see page 48 - 23). 



16. Install steering wheel so that its spokes are 
horizontal when road wheels point straight 
ahead or according to mark made before 
removing. 

Install mounting nut with washer and torque 
to 50 Nm {36 ftlb). 

if necessary (not positioned horizontally 
before removing and slightly different universal 
joint posit on), correct steering wheel position 
after test drive. 




13. Pull or push up steering shaft in steering tube. 
Check axial pl=y of steering shaft, see page 
48 - 25. 

if there is no axial play , it must be adjusted since 
otherwise the new bearing could be destroyed in 
a short time. Install support and circlip. 
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No. 


Designation 


Qty. 


Noie. 

Removal 


Installation 


1 


Spring clip 


1 




if not present, retrofit to 
modified steering wheel 

(p. 48 - 40 ). Affected 
parts: No. 1, 2, 4 and 6. 


2 


Spring washer 


2 






0 


O P N i ; ; ; 


l 




always in a new spring, 
making sure it is not 
bent when fitting 


4 


Adjuster lever 


1 




fit modified version only 
(p. 48 - 40). 


5 


Washer with small 
inside dia. 


1 






6 


Eccentric 


1 




f : modified .ersion only 


7 


Needle-rofler bearing 


1 




replace if required 


8 


Washer with large 

mc:[Hei Hi?} 
M liiuc u \a. 


1 






Q 


R i ichinn 

dudi iii iy 


i 
i 




r*o r-s 1 if rant 1 1 r^/H f^nat 

inside with multi-purpose 
grease. 


10 


Lock nut 


1 




replace if required. After 
adjustment, tighten set- 
ting nut (No. 12). 


11 


Washer 


1 






12 


Setting nut 


1 




Adjust (p. 48 - 39 ) 


13 


Through boit 


1 






14 


Drag lever 


1 






15 


Ball 


1 






16 


Thrust spring 


1 






17 


Left-hand console 


1 






18 


Right-hand console 


1 
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Dismantling and assembling instructions 

Important notes 

If the scope of assembly deviates from the fol- 
lowing instructions, the safety requirements 
for the operation of vehicles with airbag equip- 
ment must be observed. 
Example: Removing the airbag steering 
wheeL working on the contact unit (steering 
column switch) etc. 

Safety requirements 

Test and assembly operations must only be 
carried out by qualified personnel. 

Before working on the airbag system or on 
adjacent components that entail a risk of live 
components getting near the airbag system, 
the following safety requirements must be 
observed at all times: 

1. Switch off ignition. 

2. Disconnect and cove- negative -.atte-y 
terminal. 

After the battery has been disconnected, 
assembly operations or other jobs that require 
the use of a hammer or similar tools must 
only be performed after a waiting time of 
20 minutes has elapsed. This is required to 
ensuv; tin: iho p.T.vc-r s..pply lo tha airbag 
system is interrupted and to make sure the 
airbag is not triggered inadvertently. 

For further safety requirements, refer to 
Repair Group 68. 



Adjuster lever positions 



Adjusting mechanism of steering wheel height 
adjuster closed- 




977 - 4B 



Adjusting mechanism of steering wheel height 
adjuster open. 
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Dismantling 



1, Remove knee protector strip. The fastening 
screws and nuts (arrows) are accessible 
after removal of the center console cover 
and of the air outlet nozzle. 




979-48 



Note 

if the steering wheel height adjuster is 
modified to the new version, assembly may 
be started from item 2 immediately after 
removal of the knee protector strip (e.g. if the 
adjuster lever/through bolt union is discon- 
nected). This means that adjuster mechanism 
items No. 10 to 18 (page 48 - 34) do not 
have to be dismantled any further. 



2. Turn adjuster lever of height adjuster to the 
open position. For dismantling sequence, 
refer to explosion drawing on page 48 - 34. 



Assembly 



1. If required, fit parts No. 10 to No. 18 
(p. 43 - 34). 

2. For further assembly or fitting, use only the 
parts applicable as of MY '92 (modified ver- 
sion with spring clip). 

For identification of the relevant parts, refer 
to page 48 - 40. 



3. Undo lock nut (No. 10). Open setting nut . 
(No. 12) by a minimum amount. If parts 
- No. 10 to No. 18 - had not been 
removed, mark previous position of the 
setting nut (No. 12). 




Dismantling and assembling instructions 
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4. Insert eccentric (No. 6) with small washer 
(No. 5) and large washer (No. 8) as well as 
needle-roller bearing (No. 7) into through 
belt (No. 13). Use multi-purpose grease. 





6. Install spring washers (2 pc.) and spring clip. 



5. Place pilot bushing (No. 9) into the column 
tube. 

Insert adjuster lever (No, 4) in open position 
(lever points straight down) into pilot bush- 
ing (Nr. 9) and into eccentric (No. 6). The 
wider side of the eccentric must face 
down. 

[f required, turn eccentric accordingly. 
Place a new spring (No. 3) into the 
described position (holes in eccentric and 
adjuster lever mate up with each other). 
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7. Adjust setting nut {No. 12) of the through 
bolt carefully. 

Proceed as follows: Tighten setting nut until 
both the steering wheel height adjuster 
operates perfectly in the open position and 
the clamping action at the adjuster 
mechanism is fully operative in the closed 
position. 

Following careful adjustment, tighten the 
lock nut {No. 10). This causes the setting 
nut (No. 12) to be locked. 
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8. Check operation of the steering wheel 
height adjuster repeatedly and fit the cor- 
responding parts {knee protector strip etc.). 



Dismantling and assembling instructions 48 - 39 
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Modifications to the steering wheel height adjuster 

As of MY '92, axial locking of the operating level (No. 4) was improved by a spring clip (No. 1). 
This has entailed modification of the operating lever (No. 4) and of the eccentric (No. 6). 
The spring clip (No. 1) and two spring washers (No. 2) were newly introduced. 

In case of repairs, the modified design should also be adopted for vehicles prior to MY '92 
equipped with airbag. 

Required parts: New lever, new eccentric, two spring washers and one spring clip. 



Parts identification 



No. 


Designation 


Original version 


Modified version 


4 


Adjuster lever 


without hole at end 


with hole at end (arrow) 




dimension x ~ 


106 mm 


1 1 1 mm 


6 


Eccentric 








Total length 


36.0 + 1.0 mm 


34.5 + 1.0 mm 




Dimension x = 


14.5 + 0.2 mm 


13.0 + 0.2 mm 
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Adjustment specification for Keylock cable 



General 

Vehicles with automatic transmissions for the 
USA and Canada have been equipped with 
the Keylock safety system as of the 1993 
model year. 

Keylock has been installed in vehicles with 
automatic transmission world-wide as of the 
1994 model year. With this system, the igni- 
tion key can be pulled out only if the selector 
iever was moved to position P beforehand. 
This ensures that the vehicle does not move 
off unintentionally. 

The selector lever remains locked until the 
ignition key is inserted again and the ignition 
lock is turned to position 1 (terminal X). 

The blocking function is activated and deacti- 
vated via a cable between the ignition lock 
and the selector lever lock. 

The vehicle cannot be moved without the igni- 
tion key, as the engaged parking lock pre- 
vents the drive wheels from turning. 



Fit the Keylock cable on the steering lock 

Screw in the Keylock caole No. 37 (see Page 
48-42) only with the steering lock in position 
"2" (ignition on). Then move the selector le- 
ver io position "P" and subsequently turn 
the steering lock to position "0". 

Note 

The cable adjustment has to be corrected 
(see Page 48-42) if the ignition lock cannot 
be turned to position "0". 
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Adjustment and testing specification for Keylock cable 

Move the selector lever to position "P". Turn the ignition key to position 2 (ignition on). 

Unscrew the adjusting screw (arrow) until the ignition key can no longer be turned to position 0 
(stop). 

Carefully screw in the adjusting screw until the ignition lock can be locked again {using greater 
force) . 

Then screw in the adjusting screw by an additional approx. 1/2 turn = 0.5 mm. After this step, it 
must be possible to turn the ignition key to position 0 (stop) and puil it out only if the selector lever is 
in position "P" 
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Refer to Repair Group 87 for removal and installation of hearer, blower and air distribution housing, as 
well as disassembly and assembly of heater. 

Several points will not apply to cars without an air conditioner. 
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SPECIFICATIONS FOR AIR CONDITIONER 



Refrigerant capacity 
Refrigerant oil in compressor 



950 grams/33, 5 ounces of R 12 

g 

350 cm /12 ounces of Suniso No. 5 GS 

or Texaco Cappela "E" 
or similar 



Power requirement of 
compressor clutch 

Seal on receiver- drier 



Relief valve on compressor 



approx. 50 watts 



Seal ruptures at 117 * 3° C/242 * 5° F = 
a pressure of approx. 45 bar/640 psi 

Valve opens at pressure of 31 to 35 bar/ 

440 to 500 psi = temperature of 95 to 105° C/ 

203 to 221° F 
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TIGHTENING TORQUES - A I R CONDITIONER 



Location 


Desc ription 


Threads 


Material 


Torque 
Nm (ft lb) 


Pressure line to 


Coupling 


5/8 "x 13 


28 K 


14 - 20 


expansion valve 




UNF 




(10 - 14) 


iTCSSUre lllie LO 


j 1 " 1 zvf i "n 1 inn 
UJJllll y 


fi/R"\ 1 8 


28 K 


14 - 20 


receiver- drier 




UNF 




(10 - 14) 


Hose to compressor/ 


Coupling 


3/4"x 16 


28 K 


33 - 3!) 


condenser 




UNF 




(24 - 28) 


Hose to suction line/ 


Coupling 


7/8"x 14 


28 K 


36 - 42 


compressor 








(26 - 30) 


Suction line to 


Coupling 


7/8"x IS 


28 K 


36 - 42 


expansion valve 








(26 - 30) 



87 - 02 Tightening Torques 
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REFRIGERANT SYSTEM LAYOUT 




1 - Compressor 

2 - Condenser 

3 - Fan 

4 - Receiver- drier 

5 - Expansion valve 

6 - Evaporator 
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VACUUM SYSTEM LAYOUT 



1 





@ ® "i 

0' © © i 



1 - Intake line 

2 - Retaining valve 

3 - Tesi connection 

4 - Vacuum tank 

5 - To temposiai 

motor 

6 - To central locks 



o q'~I 



Swilch connection 
with vacuum 



Q Withoul vacuum 
q7q 'tlisthdrgwil 



- Main closing flap 

liMH'l 1 1 . 1 1 ) s lr .,: . : ■ [i.'f.ll Hiril 

■- Defroster flaps 
I ootwell Nap 

- Center nozzle flap (manual operation} 

- Bypass flap 

-- Heater valve {coolant} 

- Temperature control vafve f upper valve! 
Air distribution valve [center valve} 



L, Air distribution valve [lower valvel 



Flap Positions 



Valvt- 



FLAP/ VALVE 



Position 


A FJ 


C D E 


F W 


ALJS OFF) 


z* z 


Z« A»- 


Z z* 


1- AIR COND 1 


A - 
A - 


Z« A«- 
Z* A«- 


A»Z« 

z z» 


AT 


A - 


A A« - 


z z« 


A 


A - 


A 2 - 


z z« 


ENTF 

I- DEFROST! 


A - 


A Z - 


Z A 


Temp 


- A 




- A 



Z = Zu Iclosedl 
A ■ Aul Lopen) 

2* - A* ■ with vacuum 



! >f 1 n>p~i i~a'o"i rp"o'i n 

J^_.®JL 2 Lf^Toj jCLbj XoJCj L?_ 



q-q~1 Ho-cH 

L*_.t>d?J 1 • 'o-b i 



AUS 




Kl IMA 




ENTF. 

iCFBLASE 
t Kl IMA 



b-b ! 



red 



I O-Q 



PJ 



b-bH 
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Safety regulations for handling the refrigerant R12 



The used refrigerante R12 is known as a 
safety refrigerant. In other words, this refriger- 
ant is non-combustible, non-explosive, non- 
toxic, non-irritating, odorless and tasteless. 
Nevertheless, you should observe the follow- 
ing points: 

1. Any contact with fluid or gaseous refriger- 
ants must be avoided. Affected skin areas 
must be treated like frost injuries; wash off 
immediately with cold water and then con- 
sult a physician. Protective goggles must be 
worn to protect the eyes. If refrigerant 
should nevertheless enter the eye, consult a 
physician immediately. Rubber gloves must 
be worn to protect hands. 

2. When performing repairs on the air-condi- 
tioning system, the refrigerant must be syp- 
honed off from the system and the refriger- 
ant cleaned. Refrigerant must not be al- 
lowed to enter the environment, because it 
attacks the earth's ozone layer. 

3. Welding must not be performed on parts of 
the closed air-conditioning system or close 
to it under any circumstances. Irrespective 
of whether the system is filled with refriger- 
ant or not, a very high pressure is produced 
by heating which can lead to damage to the 
system or even to an explosion. R 12 is 
completely non-toxic at normal tempera- 
tures, but decomposes into hydrogen 
chloride and fluorocarbon. These decom- 
position products contain, among other 
things, chlorine and phosgene. Correspond- 
ing care must be taken because these pro- 
ducts are damaging to health. 



4. Refrigerant bottles must not be thrown and 
must not be exposed to the sun or other 
heat sources for a long period in filled condi- 
tion. The maximum permissible temperature 
of a filled refrigerant bottle must not exceed 
45 °C. 



Safety regulations for handling the refrigerant R12 
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Characteristics of the refrigerant R 12 

Trade designation: Frigen R 12, Freon R 12 

Chemical designation: CCI2F2 (Dichiorfluor- 

methane) or CF2CI2 
(Difl uord ichl ormethane) 

R 12 is colorless, odorless, non-toxic, non- 
combustible and heavier than air. 

Boiling point: - 30° C at atmospheric pressure. 
At higher pressure, R 12 is also still fluid at 
higher temperatures (e.g. in the pressure 
bottle). 

Chemical behavior with respect to other 
substances 

1. R 12 does not attack most metals, particu- 
larly iron, copper, brass and aluminum, but 
lead may react with R 12 under certain cir- 
cumstances. For this reason, lead is not 
used in refrigeration engineering. 

2. Many piastics are decomposed by R12. 
Seals and closures etc. made of plastic 
must be used only if they have been 
specially recommended by the refrigerant 
companies. 

3. R 12 dissolves oil. The special refrigerating 
oil required for lubricating the compressor 
circulates in the refrigerant circuit. Additives 
or contaminations in the oil enter into chemi- 
cal reactions with R 12: consequently, only 
oils suitable for the refrigerant R 1 2 must be 
used. 



4. Moisture in the refrigerant leads to decom- 
position of the refrigerant oil and to icing of 
the expansion valve. For this reason, dis- 
mantled lines and assemblies and test instru- 
ments must be sealed immediately after use 
in order to keep out air humidity and dirt par- 
ticles. 
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Flushing the air-conditioning system with refrigerant R 12 



If humidity has entered the system during as- 
sembly of the air-conditioning system or as re- 
suit of replacement of individual parts, the fol- 
lowing procedure must be followed when re- 
filling the system: 



5. Syphon off the refrigerant. 



6. Fit new fluid reservoir. 



7. Evacuate. 



8. Fill 



1 . Connect the service unit. 



2. Evacuate. 



3. Fill approx. 500 g refrigerant. 

4. Switch on the air-conditioning system and 
allow the compressor to run for approx. 1 
min. Ensure that valves 6 and 7 are closed 
on the service unit. 



Characteristics of the refrigerant R 12 87 - 4a 
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Installation work on the air-conditioning system 
Service unit SECU 




303-87 
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Installation work on the air-conditioning system 
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1 - Pressure gauge, tow-pressure 

2 - Pressure gauge, high-pressure 

3 - Torrmeter 

4 - Shut-off valve, low pressure (blue) 

5 - Shut-off valve, high-pressure (red) 

6 - Shut-off valve, torrmeter (black) 

7 - Shut-off valve, vacuum pump (yellow) 

8 - Connection piece, low-pressure 

9 - Connection piece, high-pressure 

1 0 - Shut-off valve, refrigerant inlet 

1 1 - Shut-off vafve; refrigerant outlet 

12 - Connectiong piece, refrigerant inlet (from 

refrigerant botttle) 

13 - Connection piece, refrigerant outlet (to 

refrigerant bottle) 

14 - Moisture indicator 

15 - Drain valve, refrigerating oil 

1 6 - Main switch 

17 - Operating hours counter 

18 - Pilot lamp, yellow 

19 - Pilot lamp, red 

20 - Pilot lamp, green 

21 - Pressure gauge, filling cylinder 

22 - Shut-off valve, filling cylinder 

23 - Filling cylinder with weight scale 



Installation work on the air-conditioning system 
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Installation work with intervention in the refrigerant system 

The contents of the air-conditioning system 
must be disposed of in accordance with the 
relevant regulations before all work on the air- 
conditioning system which necessitates open- 
ing of the refrigerant system. The safety regula- 
tions must also be observed. 



Dirt and moisture must be kept out of the 


4, 


Check system for leaks. 


piping system of the air-conditioning system. 




Extreme cleanliness must therefore be ob- 


5. 


Flush with refrigerant. 


served for all work. No parts of the system 






must be cleaned inside with hot steam under 


6. 


Syphon off system again. 


any circumstances. Only nitrogen must be 






used for cleaning. 


7. 


Evacuate. 



General work sequence 

1 . Syphon off refrigerant. 

2. Remove faulty parts. 

3. Evacuate. 



When replacing a component, all openings 
must be sealed with a suitable stopper. 



8. Fill. 
Note 

Pay attention to sealing rings when discon- 
necting or connecting the hose connections. 
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Syphoning off refrigerant 

1 . Connect the service unit to the system. 
Note 

Check on the fluid reservoir whether the sight 
glass is still transparent. If the sight glass is 
discolored brown on the inside, the refrigerant 
should be pre-filtered by a cleaning drier in- 
stalled inbetween in the extraction hose. In 
this case, syphon off via the high-pressure 
side only. 

2. Open the low-pressure shut-off valve (4), 
high pressure shut-off valve (5) and refriger- 
ant inlet shut-off valve (8). 

3. Turn the main switch (16) fully to the right. 
The green pilot lamp lights up. 

Note 

The syphoning-off operation takes place auto- 
matically. The unit is switched off when all re- 
frigerant has been syphoned out of the circuit. 
The red pilot lamp then lights up. 

4. Close shut-off valves 4, 5 and 8. 

5. Open the refrigerating oil drain cock (15) 
and drain off syphoned-off refrigerating oil. 

6. Determine the volume of the refrigerating oil. 



Note 

Do not use syphoned-off refrigerating oil again. 

7. Fill in new refrigerating oil (syphoned-off 
volume + 10 cm 3 ) 

Filling with refrigerating oil 

1. Unscrew the red hose on the service unit at 
connection piece 9 and hold in the con- 
tainer with new refrigerating oil. 

2. Switch on the vacuum pump. 

3. Open the shut-off valves for low pressure (4) 
and vacuum pump (7). 

Note 

Refrigerating oil is now sucked into the sys- 
tem via the high-pressure side. 

4. After filling the system with the refrigerating 
oil, close the shut -off valves and switch off 
the vacuum pump. 
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Evacuating the air-conditioning sys- 
tem 

1 . Syphon off any existing pressure. 

2. Switch on the vacuum pump (turn the main 
switch to the left). 

3. Open the shut-off valves for low pressure 
(4), high pressure (5), torrmeter (6) and 
vacuum pump (7). 

4. Leave the vacuum pump switched on for at 
least 15 min. 

5. Close shut-off valves 6 and 7 at a pressure 
of approx. 0.1 bar (absolute) 

6. Switch off the vacuum pump. 
Note 

If the vacuum cannot be reached or can be 
reached only after a very long time or if the 
pressure increases to over 0.2 bar (absolute) 
approx. 10 minutes after switching off the 
pump, the circuit possesses a leak and must 
be sealed. 



Flushing the air-conditioning system 
Note 

Hushing the air-conditioning system serves 
the purpose of drying the circuit. 

1. Evacuate. 

2. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

3. Allow refrigerant to flow in until a pressure of 
approx. 2 bar (absolute) is indicated. 

4. Close shut-off valves 5 and 11. 

5. Shut-off refrigerant again. 

6. Evacuate. 
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Filling the air-conditioning system 
Note 

The air-conditioning system must be 
evacuated and filled. There must be sufficient 
refrigerant in the filling cylinder. Top up if nec- 
essary. 

1 . Ail valves on the service unit must be 
closed. 

2. A pressure of approx. 7 bar is required to fill 
the system. If the pressure is lower, the pres- 
sure can be increased by cleaning the re- 
frigerant (refer to 

Page 87 - 16g). If the pressure is higher 
than 10 bar (end of the weight scale), the 
pressure in the filling cylinder can be 
lowered by opening the shut -off valve 22. 

Note 

The pressure increases by approx. 1.5 bar in 
1 0 minutes. 

3. In accordance with the value read off on 
pressure gauge 21, adjust the rotary scale 
of the filling cylinder so that the value 
specified on the top edge of the scale stops 
over the sight glass. 

Note 

It must be noted that the rotary scale is de- 
signed for use of different refrigerants. The re- 
frigerant designations are specified at the bot- 
tom scale edge. 

Only the scales for R12 are applicable for ve- 
hicle air-conditioning systems. 



4. Set the required refrigerant quantity on the 
filling cylinder with the rubber ring (differ- 
ence with respect to the refrigerant leve! in 
the filling cylinder). 

5. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

6. Observe the fluid leve! in the sight glass of 
the filling cylinder. Close shut -off valves 1 1 
and 5 when the fluid level has reached the 
setting ring. 

7. Check the refrigerating output (refer to Page 
87-116). 

8. Disconnect filling hoses at compressor. 

9. Screw protective caps onto the valves. 
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Topping up the air-conditioning sys- 
tem 

Note 

There is not sufficient refrigerant in the system 
if gas bubbles are visible in the sight glass of 
the fluid reservoir when the air-conditioning 
system is switched on. 

1. Syphon off the fluid from the air-conditioning 
system. 

2. Determine the volume of the refrigerating oil 
which is syphoned off as well. 

3. Fill system with new refrigerating oil. 

4. Evacuate. 

5. Check system for leaks. 

6. Fill with prescribed filling quantity. 



Filling the service unit with refriger- 
ant 

1. Connect the refrigerant bottle with the re- 
frigerant inlet connection piece (12). 

2. Open the valve on the refrigerant bottle and 
shut-off valve 10. 

3. Switch on the service unit with the main 
switch (16). The green pilot lamp lights up 

4. If there is sufficient refrigerant in the service 
unit, close the bottle valve. The system 
switches off automatically when the refriger- 
ant has been syphoned off up to the bottle 
valve. 

5. Close the refrigerant inlet shut-off valve (10). 



Empty the service unit 
Note 

If the filling cylinder is full of refrigerant and it 
is necessary to syphon off more refrigerant, 
the clean refrigerant can be filled into a re- 
frigerant bottle. Pay attention to the maximum 
filling weight. The 

refrigerant bottle must not be overfilled. 

1. Connect the refrigerant bottle with the re- 
frigerant outlet connection piece (13). 

2. Increase the pressure in the filling cylinder 
to approx. 8 bar by cleaning the refrigerant. 

3. Open the bottle valve and refrigerant outlet 
shut-off valve (11). 

4. After completing emptying, close the bottle 
valve and shut -off valve. 

Note 

Do not empty the filling cylinder completely, 
otherwise moisture may enter the service unit. 
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Cleaning the refrigerant 
Note 

If the syphoned -off refrigerant is heavily con- 
taminated, it must be pumped through the fil- 
ter systems several times. 

The cleaning condition can be seen at the 
moisture indicator (14). 



1 . Open the filling cylinder shut-off valve (22). 

2. Switch on the service unit. The green pilot 
lamp lights up. 

3. After cleaning the refrigerant (condition 
shown by the moisture indicator), close the 
shut-off valve). 

Note 

The unit switches off automatically when all re- 
frigerant has been pumped into the filling cyl- 
inder (red pilot lamp lights up). The pressure 
in the filling cylinder increases. 
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No. 


Description 


Qty. 


Removing Installing 


S r>t ■ t 1 i :\ 1 

O 1 'V- V- X til 

Inst ructions 


1 


Knob 


i 






2 


Center vent 


i 


Don' t break off 
mounting pins 






Connecting hose to 
glove box 


i 


Replace, if necessary 






Connecting hose between 
instrument panel/side 
vent and heater/air 
cond. 


i 


Replace, if necessary 




•5 

6 

g 
9 


Connecting hose between 
instrument panel/side 
vent and heater/air 

cond. 

Screw 4. 2 X 9.5 
Washer 

Defroster vent , right 
Defroster vent, left 


i 

4 
4 
1 
1 


Replace, if necessary 




10 


Self-locking nut 


2 


Replace, if necessary 




11 


Screw 5 x 20 


2 






12 


Washer 


4 






13 


Cap nut 


2 






M 


Cable holder 


1 






i; 


Nut 


6 






lu 


Lockwasher 








V 


Washer 








18 

19 
20 


Reinforcement 
Retaining plate 
Heater/air cond. 


1 
2 
1 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


21 


Seal 


1 


Paste on body 




22 


Screw 










8 c :v v.- 


1 






24 


Blower 


1 






25 


Air distribution housing 


1 


In addition to seal. 










also use ri on -hardening 










sealant 






Shut- off flap 


1 








Blower switch shaft 


1 






28 


Adapter for air duct 








29 


Escutcheon 


2 






30 


Side vent, right 


1 






31 


Side vent, left 


1 
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REMOVING AND INSTALLING HEATER / AIR CONDITIONER 



Rem o v ing 



1. Discharge air conditioner. 

2. Disconnect batter)' ground strap from body. If 
car has electric seats, run back seats all ihe 
way to facilitate worl<. 

3. Pull off impact pad from steering wheel and 
remove horn wires. Mark position of steering 
wheel to steering shaft. Unscrew nut and take 
off steering wheel with washer. 
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4. Remove cover underneath instrument cowl 
(only on new models) and cover underneath 
steering column switch. 




5. Loosen mounting screw for steering column 
switch. 
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6. Remove instrument cowl mounting screws. 




7. Lift instrument cowl, pull off plugs and re- 
move steering column switch. 




8. Remove 5 switches from instrument cowl by 
pulling off switch knobs, compressing spring 
clips, pulling out switches and pulling off 
plugs. 




9. Pull out plugs from receptacles on back of 
inn.-vTen! cowl f printed circuit; and lif: off 
instrument cowl. Mark plugs for reinstallation. 



10. Remove kick plate at accelerator pedal. Detach 
side trim panels from center console. Remove 
carpet sections and insulation sheets. 
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11. Take off tray and glove box. Remove shift 
lever knob and diisi cover. 



12. Pull off rotary knob for center vent. Pull out 
center vent withoug twisting or turning 
(danger of breaking off mounting pins). 




13. Remove center console mounting screws in 
recess of center nozzle and right mourning 
screw in glove box opening. 




14. Remove remaining center console mounting 
screws on frame tunnel at left and right sides 
as well as on instrument panel. Remove radio 
mounting nut on holder (not applicable to plug- 
in version). 

Disconnect or pull off following plug connectors 
or plugs. 

Emergency flasher light switch . ashtray, radio, 
clock, seat belt light (double indicator lamp), 
heater/fresh air control switch, central warning 
panel (check buttons on new models), blower 
switch, power windows, electric sun roof. 




15, Disconnect vacuum lines from control switch 
by disengaging spring clips and pulling off 
adapter. 
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16. Disconnect cable from heater flaps on heater/ 
air conditioner unit. 




17. Pull out cable for heater flaps, which is routed 
between instrument panel and heater/air 
conditioner, and lift off center console. 



18. Unscrew holder from control unit for tern post at 
cruise control and receiver of radio, and tilt 
off to the right side. 



19. Disconnect steering protection tube from 
instrument panel (3 fillister head screws). 




20. Unscrew mounting screws of instrument panel 
(2 each on left and right sides). Pull off hoses 
for side ventilation. Remove hose clips 
(holding vacuum hoses). 
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21. Pull off yellow and green vacuum hoses from 
vacuum boxes of foot well flap and defroster 
flaps. Remove instrument panel. 




22. Remove connecting hoses between side 
nozzles/glove box nozzle and heater/air 
cor.citioner. ~.s :::<■: i defroster r.^r^lti. 




3 2 B 



23, Remove cover over blower. 




24, Remove two screws on rubber connector 
between blower and heater/air conditioner. 
Pull off wires from temperature switch. 
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25. Pry off wiper linkage from wiper motor 
(facilitates assembly). Pull off plugs from 
resistor block/safety switch and vacuum 
hose (violet) from vacuum unit of main 
shut-off flap. Unscrew and plug low pressure 
and high pressure lines on expansion valve for 
air conditioner. Detach coolant hoses from 
heat exchanger. 




26. Remove mounting nuts from heaier/air 

conditioner. Pull off water drain hose. Lift 
out heater/air conditioner. 




Installing 



1. Replace O-rings on air conditioner. Install air 
conditioner, center and tighten screws. 

2. Install water drain hose on footwell housing. 
1'ignten hose clamp. 




3. Install 1 [older for control unit, automatic speed 
control and radio receiver. 
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4, Connect lines on expansion valve, coolant 
hoses, vacuum hose of main shut-off flap, 
plujjjS on resistor block /safety switch and 
wires on temperature switch. Connect wiper 
linkage. 

5. Connect service unit. Quick flush air condi- 
tioner. 




6. Install rubber connector between blower and 
heater/air conditioner with a suitable adhesive, 
e. g. Loctite Super Bonder 414. 




7. Install cover over blower. 

o. Attach connecting hoses for side and glove box 
ventilation on heater/air conditioner. Install 
defroster vents. 

9, Install instrument panel. Attach connecting 
hoses for side ventilation. 

10. Install steering protective tube on instrument 
panel. Do not yet tighten the three socket 
head screws. 

11. Connect yellow hose for vacuum unit of 
footwell flap, green hose for vacuum unit 
of defroster flap and fasten vacuum hoses on 
instrument panel with clips. 

12. Install center console on frame tunnel, push 
in cable for heater flaps between instrument 
panel and heater/air conditioner. Mount 
vacuum hoses on control switch. 

13. Connect power seats and radio, or install. 




87 - 14 Removing and Installing He ate: /Evaporator 



Printed in Germany 



928 



Air Conditioner 



87 



14. Tighten center console screws, starting at 
center nozzle/instrument panel. 



15. Attach cables for heater flaps. 




18. Install instrument cowl (incl. steering column 
switch and covers). When installing switches, 
be careful not to mix up plugs for front fog 
light and tail fog light switches! Plug with 
black /violet wire belongs to front fog light 
twitch. Align instrument cowl with instrument 
panel and tighten mounting screws (3 fillister 
head screws) of steering protective tube. 



19. Mount electric wires on holder of tern postal 
control with clips. 



20. Conneci battery. If applicable, insulate glove 
box light wires. Check function of heater, 
fresh air supply, air conditioner and electric 
system. Add coolant for engine cooling system. 



21. Install side trim panels on center console and 
tread protection plate at height of accelerator 
pedal. Install floor carpets and insulation 
sheets. Install steering wheel. 



16, Install shift lever knob with dust cover. For 
new version (large opening in shift lever 
area) first mount dust cover with shift lever 
knob on frame. Push shift lever knob on to 
shift lever. Engage frame on center console 



22. Install glove box. Fit and adjust lid. Install 
tray 



17. Install center nozzle and rotary knob. Charge 
air conditioner. 
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REMOVING AND INSTALLING BLOWER 



Removing 



1. Pull off ignition key, Mark position of engine 
hood and remove engine hood. 



2. Take off tight windshield wiper arm. 



3. Remove cover above blower. Unscrew mount- 
ing screws from apron outer section on fenders 
of left and right sides. 




4. Open rubber connector between blower and 
heater/air conditioner. Don' t pull off rubber 
connector from heater/air conditioner 
(sealed). 



5, Disconnect blower wire harness at plug 
connector. 



6. Remove three mounting screws from blower. 

a) To accomplish this, open flap of intake 
housing (move control switch lever to 
"AIR CC.XD. "). Unscrew mounting screw 
with a screwdriver inserted through open 
flap. Cars without an air conditioner have 
a hole in the intake housing, which is 
sealed with a plug. 




b) Unscrew screw on inside of blower housing 
and screw on outside of blower housing. 
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4. Switch on the air-conditioning system, Note 

motor speed approx. 2000 rpm. Open the Valves 6 and 7 must never be opened simul- 

filling valve 2 and low-pressure valve 7. taneousJy when the compressor is running. 

5. Observe the sight glass in the fluid reservoir. 
The filling operation is complete if no gas 
bubbles are formed. 



Flushing the air-conditioning system with refrigerant R 12 



If humidity has entered the system during as- 
sembly of the air-conditioning system or as re- 
sult of replacement of individual parts, the fol- 
lowing procedure must be followed when re- 
filling the system: 



1 . Connect the service unit. 



5. Syphon off the refrigerant. 

6. Fit new fluid reservoir. 

7. Evacuate. 

8. Fill 



2. Evacuate. 



3. Fill approx. 500 g refrigerant. 

4. Switch on the air-conditioning system and 
allow the compressor to run for approx. 1 
min. Ensure that valves 6 and 7 are closed 

\^ on the service unft. 



Flushing the air-conditioning system 
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Installation work on the air-conditioning system 

Service unit SECU 




3C3-37 
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1 - Pressure gauge, low-pressure 

2 - Pressure gauge, high-pressure 

3 - Torrmeter 

4 - Shut-off vaive, low pressure (blue) 

5 - Shut-off valve, high-pressure (red) 

6 - Shut-off valve, torrmeter (black) 

7 - Shut-off valve, vacuum pump (yellow) 

8 - Connection piece, low-pressure 

9 - Connection piece, high-pressure 

10 - Shut-off valve, refrigerant inlet 

1 1 - Shut-off valve; refrigerant outlet 

12 - Connectiong piece, refrigerant inlet (from 

refrigerant botttle) 

1 3 - Connection piece, refrigerant outlet (to 

refrigerant bottle) 

14 - Moisture indicator 

1 5 - Drain valve, refrigerating oil 

16 - Main switch 

1 7 - Operating hours counter 

18 - Pilot lamp, yellow 

19 - Pilot lamp, red 

20 - Pilot lamp, green 

21 - Pressure gauge, filling cylinder 

22 - Shut-off valve, filling cylinder 

23 - Filling cylinder with weight scale 
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Installation work with intervention in 

The contents of the air-conditioning system 
must be disposed of in accordance with the 
relevant regulations before all work on the air- 
conditioning system which necessitates open- 
ing of the refrigerant system. The safety regula- 
tions must also be observed. 

Dirt and moisture must be kept out of the 
piping system of the air-conditioning system. 
Extreme cleanliness must therefore be ob- 
served for all work. No parts of the system 
must be cleaned inside with hot steam under 
any circumstances. Only nitrogen must be 
used for cleaning. 

When replacing a component, all openings 
must be sealed with a suitable stopper. 



refrigerant system 

General work sequence 

1 . Syphon off refrigerant. 

2. Remove faulty parts. 

3. Evacuate. 

4. Check system for leaks. 

5. Flush with refrigerant. 

6. Syphon off system again. 

7. Evacuate. 

8. Fill. 
Note 

Pay attention to sealing rings when discon- 
necting or connecting the hose connections. 
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Syphoning off refrigerant 

1 . Connect the service unit to the system. 
Note 

Check on the fluid reservoir whether the sight 
glass is stiil transparent. If the sight glass is 
discolored brown on the inside, the refrigerant 
should be pre-filtered by a cleaning drier in- 
stalled inbetween in the extraction hose. In 
this case, syphon off via the high-pressure 
side only. 

2. Open the iow-pressure shut -off valve (4), 
high pressure shut-off valve (5) and refriger- 
ant inlet shut-off valve (8). 

3. Turn, the main switch (16) fully to the right. 
The green pilot lamp lights up. 

Note 

The syphoning-off operation takes place auto- 
matically. The unit is switched off when all re- 
frigerant has been syphoned out of the circuit. 
The red pilot lamp then lights up. 

4. Close shut-off valves 4, 5 and 8. 

5. Open the refrigerating oil drain cock (15) 
and drain off syphoned-off refrigerating oil. 

6. Determine the volume of the refrigerating oil. 



Note 

Do not use syphoned-off refrigerating oil again. 

7. Fill in new refrigerating oil (syphoned-off 
volume + 10 cm 3 ) 

Filling with refrigerating oil 

1 . Unscrew the red hose on the service unit at 
connection piece 9 and hold in the con- 
tainer with new refrigerating oil. 

2. Switch on the vacuum pump. 

3. Open the shut-off valves for low pressure (4) 
and vacuum pump (7). 

Note 

Refrigerating oil is now sucked into the sys- 
tem via the high-pressure side. 

4. After filling the system with the refrigerating 
oil, close the shut-off valves and switch off 
the vacuum pump. 
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Evacuating the air-conditioning sys- 
tem 

1. Syphon off any existing pressure. 

2. Switch on the vacuum pump (turn the main 
switch to the left). 

3. Open the shut -off valves for low pressure 
(4), high pressure (5), torrmeter (6) and 
vacuum pump (7). 

4. Leave the vacuum pump switched on for at 
least 15 min. 

5. Close shut-off valves 6 and 7 at a pressure 
of appro*. 0.1 bar (absolute) 

6. Switch off the vacuum pump. 
Note 

If the vacuum cannot be reached or can be 
reached only after a very long time or if the 
pressure increases to over 0.2 bar (absolute) 
approx. 10 minutes after switching off the 
pump, the circuit possesses a feak and must 
be sealed. 



Flushing the air-conditioning system 
Note 

Flushing the air-conditioning system serves 
the purpose of drying the circuit. 

1. Evacuate. 

2. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

3. Allow refrigerant to flow in until a pressure of 
approx. 2 bar (absolute) is indicated. 

4. Close shut-off valves 5 and 11. 

5. Shut-off refrigerant again. 

6. Evacuate. 
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Filling the air-conditioning system 
Note 

The air-conditioning system must be 
evacuated and filled. There must be sufficient 
refrigerant in the filling cylinder. Top up if nec- 
essary. 

1. All valves on the service unit must be 
closed. 

2. A pressure of approx. 7 bar is required to fill 
the system. If the pressure is lower, the pres- 
sure can be increased by cleaning the re- 
frigerant (refer to 

Page 87 - 16g). If the pressure is higher 
than 10 bar (end of the weight scale), the 
pressure in the filling cylinder can be 
lowered by opening the shut-off valve 22. 

Note 

The pressure increases by approx. 1.5 bar in 
10 minutes. 

3. In accordance with the value read off on 
pressure gauge 21, adjust the rotary scale 
of the filling cylinder so that the value 
specified on the top edge of the scale stops 
over the sight glass. 

Note 

It must be noted that the rotary scale is de- 
signed for use of different refrigerants. The re- 
frigerant designations are specified at the bot- 
tom scale edge. 

Only the scales for R12 are applicable for ve- 
hicle air-conditioning systems. 



4. Set the required refrigerant quantity on the 
filling cylinder with the rubber ring (differ- 
ence with respect to the refrigerant level in 
the filling cylinder). 

5. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

6. Observe the fluid level in the sight glass of 
the filling cylinder. Close shut-off valves 11 
and 5 when the fluid level has reached the 
setting ring. 

7. Check the refrigerating output (refer to Page 
87-116). 

8. Disconnect filling hoses at compressor. 

9. Screw protective caps onto the valves. 
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Topping up the air-conditioning sys- 
tem 

Note 

There is not sufficient refrigerant in the system 
if gas bubbles are visible in the sight glass of 
the fluid reservoir when the air-conditioning 
system is switched on. 

1. Syphon off the fluid from the air-conditioning 
system. 

2. Determine the volume of the refrigerating oil 
which is syphoned off as well. 

3. Fill system with new refrigerating oil. 

4. Evacuate. 

5. Check system for leaks. 

6. Fill with prescribed filling quantity. 



Filling the service unit with refriger- 
ant 

1. Connect the refrigerant bottle with the re- 
frigerant inlet connection piece (12). 

2. Open the valve on the refrigerant bottle and 
shut-off valve 10. 

3. Switch on the service unit with the main 
switch (16). The green pilot lamp lights up. 

4. If there is sufficient refrigerant in the service 
unit, close the bottle valve. The system 
switches off automatically when the refriger- 
ant has been syphoned off up to the bottle 
valve. 

5. Close the refrigerant inlet shut -off vaive (10). 



Empty the service unit 
Note 

If the filling cylinder is full of refrigerant and it 
is necessary to syphon off more refrigerant, 
the clean refrigerant can be filled into a re- 
frigerant bottle. Pay attention to the maximum 
filling weight. The 

refrigerant bottle must not be overfilled. 

1. Connect the refrigerant bottle with the re- 
frigerant outlet connection piece (13). 

2. Increase the pressure in the filling cylinder 
to approx. 8 bar by cleaning the refrigerant. 

3. Open the bottle valve and refrigerant outlet 
shut-off vaive (11). 

4. After completing emptying, close the bottle 
valve and shut -off valve. 

Note 

Do not empty the filling cylinder completely, 
otherwise moisture may enter the service unit. 
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Cleaning the refrigerant 

Note 

If the syphoned -off refrigerant is heavily con- 
taminated, it must be pumped through the fil- 
ter systems several times. 

The cleaning condition can be seen at the 
moisture indicator (14). 

1. Open the filling cylinder shut-off valve (22). 

2. Switch on the service unit. The green pilot 
lamp lights up. 

3. After cleaning the refrigerant (condition 
shown by the moisture indicator), close the 
shut-off valve). 

Note 

The unit switches off automatically when all re- 
frigerant has been pumped into the filling cyl- 
inder (red pilot lamp lights up). The pressure 
in the filling cylinder increases. 
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7. Close main shut- off flap. Lift apron outer 
section. Lift out blower. 

Note 

Be careful not to damage apron outer section. 




Installing 



Seal rubber connector between blower and 
heater/air conditioner with a suitable adhesive, 
e. g. Loctite Super Bonder 414. 



REMOVING AND INSTALLING AIR 
DISTRIBUTION HOUSING 



Re mov in g 



1. Disconnect battery ground. 



2. Remove blower. 



3. Disconnect vacuum hose from vacuum unit of 
control flap (only air conditioner) at connector 
of hoses. 



4. Remove cover from central fuse/relay plate 
in footwell of passenger' s side and tray. 
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5. Remove mounting nuts and screws from central 
fuse /relay plate. Lower central fuse/relay 
plate. 




6. Lift out air distributor housing after removal 
of mounting nuts. 



Installing 



To seal the air distributor housing, use a non- 
hardening caulking compound in addition to the 
gasket. 
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No. 


Description 


Qty. 


Note When 
Ke moving installing 


Special 

jriSlrUC L lOi li 


1 


Self-locking nui 


2 


Replace, if necessary 




2 


Washer 


4 








Screw 5 x 20 


2 








Hose clamp 


1 


Replace, if necessary 




5 


Water drain hose 


1 


Check for damage and 










position correctly 






[ J iu 


1 






1 


Push nut 


1 


Replace 




b 


Footwell housing 


1 








Foot well flap 


1 






10 


Expansion valve 


1 


Replace all 4 O-rings 




11 


Oring 


2 


Replace 




12 


Screw 


2 






13 


Temperature switch 


1 






14 


Screw 


1 






15 


Capillary guide tube 








16 


Push nut 




Replace (same as 










no. 39) 




17 


Rubber washer 


3 






18 


Vacuum unit for de- 


1 


Check operation 






froster vents 










Clamp 


2 


Replace, if necessary 
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No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 


20 


Clip 


8 




Replace, if necessary 




21 


Housing, rear 


1 










Cord seal 


1 




Replace 




23 


Cord seal 


1 




Replace 




24 


Heater core 


1 








25 


[•"lap 1 lousing 


1 








26 


Evaporator core 


1 








27 


Housing, front 


1 








28 


Grommet (heater core) 


2 




Position correctly 




29 


Grommei (evaporator 


1 




PosiLion correctly 






core) 










30 


Screw 


2 








31 


Washer 












Resistor block/safety 


1 










switch 










33 


Push nut 


2 




Replace (same as 












no. 42) 




34 


Defroster flap lever 


1 




Same as no. 43 




35 


Rap shaft 


1 








36 


Sleeve 


1 










Bushing 


3 








3t3 


Defroster flap 


2 




Position correctly 




311 


Push nut 


3 




Replace (same as 












no. 16) 





Printed in Germany - u t 1979 



Disassembling and Assembling Heater/Evaporator 87 - 21 



Air Conditioner 



928 





Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


40 


Rubber washer 


3 






41 


Vacuum unit for 
shut-off flap 


1 


Check operation 




42 


Push nut 


1 


Replace (same as 
no. 33) 




43 


Shut- off flap lever 


1 


Same as no. 34 




44 


Rubber connector 


1 






45 


Push nut 


3 


Replace 




46 


Rubber washer 


3 






47 


Vacuum unii for 
footwell flap 


1 






48 


Outlet neck 


1 
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Air Conditioner 



DISASSEMBLING AND ASSEMBLING HEATER/EVAPORATOR 



Disasse mblin g 

1. Take off expansion valve. Remove temperature 
switch and pull out capillar; tube from guide 
tube carefully. Remove capillary tube. Dis- 
connect vacuum unit from defroster flaps. 




2. Remove pins on vacuum uni'. of foot well flap. 
Pry off push nut uniformly and remove foot- 
well housing with foot well flap. 




3, Pry off retaining clips and remove sealant from 
joint. Take apart heater/evaporator and remove 
interior parts. 




Seal joint between front housing and rear housing 
sections. 



Assem bling 
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REMOVING AND INSTALLING CONDENSER FAN 



1. Remove air inlet grill. 



2. Pull off hose clamps on radiator. Disconnect 
wire plugs. Unscrew left and right brackets 
on condenser. Unscrew tipper fan mountings. 




3, Unscrew lower mounting. 




87 - 24 Removing and Installing Condenser Fan 



4. Loosen wire harness on lock cross member 
and remove cover. 




5. Pull out fan from top. Be careful not to 
damage fins of condenser. 
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REMOVING AND INSTALLING RECEIVER- DRIER 



1, Discharge air conditioner. 



2. Remove air inlet grill. 



3. Remove upper and lower condenser fan mountings 
and push fan to one side. 



4, Pull off wire plugs for temperature and low 
pressure switches. Unscrew right bracket for 
condenser. 




6. Remove receiver-drier. 




Install new receiver-drier and charge air condi 
Liiiriur. 



5. Remove hose ai top of receiver-drier. 
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REMOVING AND INSTALLING CONDENSER 
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7. Remove lower mounting screws on condenser. 
Pull out condenser with receiver- drier from 
above. 




8. Take off receiver -drier. 
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REMOVING AND INSTALLING COMPRESSOR 



Removing 



1. Discharge air conditioner, 4, Remove holder from condenser at top right. 
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87 



Installing 




6. Pull off wire plugs of magnetic clutch. Remove 
compressor mounting bolts and remove com- 
pressor with hoses. 



7. Remove hoses and insert plugs in connections and 
lines. 



New compressors are under pressure. Consequently 
unscrew plugs slowly until refrigerant is heard to 
have escaped. Remove plugs only after releasing 
pressure. 

Install and tighten hoses prior to installation. 




Charge air conditioner. 
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TOOLS 



Air Conditioner 




No. 


Description 


Special Tool 


Remarks 


1 


Holding wrench 


95458-02070 




2 


Molding wrench 




Local manufacture from 924 








Sankyo compressor 


3 


Puller 


95456-03064 




4 


Woodruff key puller 


95456-21060 




5 


Thrust washer puller 


95456-03060 




6 


Seal puller 


95456-02060 




7 


Oil pipe pulling hook 




Local manufacture 


8 


Seal installer 


95456-08010 




9 


Thrust washer installer 




Local manufacture 


if 


Thrust washer pad 


95456- 09 010 




:_ 


Holding rails 


VW 457/1 


For removing and installing bearing 


12 


Thrust pad 


VW 195 


To remove bearing 


13 


Thrust pad 


VW 472/1 


To remove bearing 
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No. 


Description 


Qly. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Nut 


1 


Tighten to 17 Nm 
(12 ft lb) 




2 


Lockwasher 


1 








Clutch plate 


1 


Check for damage 




4 


Set of shims 


1 


Adjust play between 
pulley and coupling 
to 0. 4 - 1. 0 mm 
(0. 016 - 0. 040 in. ) 




5 


Circlip 


1 


Bevel faces shaft end 




6 


Pulley 


1 


Replace pulley assemb 
ly with ball bearing, 
if friction surface is 
worn or oil splattered 




7 


Circlip 


1 


Bevel faces shaft end 




0 


Coil unit 


1 


3. 7 ohm resistance 




9 


Circlip 


1 






10 


Spacer 


1 






11 


Ball bearing 


2 






12 


Dust ring 


1 






12 


Oil filler plug 


1 


Tighten to 15 Nm 
(11 ft lb) 




14 


Seal 


1 






15 


Woodruff key 


1 






16 


Circlip 


1 
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No, 


Description 


Qiy. 


Note When 
Removing Installing 


Special 
Instructions 


17 
18 


Thrust washer 
Seal 


1 

1 


Don' t damage sealing 
surfaces. Check for 
scratches, replacing 
both parts if necessary. 
Lubricate with refriger- 
ant oil 




19 


O-ring 


1 






20 


Screw 


4 


Tighten to 26 Nm 
(19 ft lb) 




21 


Housing cover, rear 


1 






22 


O-ring 


2 






23 


Oil pump ouier race 


1 






24 


Oil pump inner race 


1 






25 


Dowel pin 


4 






26 


Valve plate gasket 


2 






27 


Valve plate, rear 


1 






28 


Suction valve 


2 






29 


Cylinder gasket 


n 

z 






30 


Valve plate, front 


1 






31 


Oil suction tube 


1 






oi: 


O-ring 


1 






33 


Cylinder block 


1 




Must not be dis- 
assembled 


34 


O-ring 


1 






35 


housing cover, front 


1 






36 




1 
1 






37 


Screw 


2 


Tighten to 19 Nm 
(14 ft lb} 




38 


discharge service valve 


1 
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Xo. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


39 


O-ring 


1 








Suction service valve 


1 






4 1 


O-ring 


1 






42 


Cap, suction valve 


1 






A O 
- ; ; 


Cap, discharge valve 


1 






44 


Cap 


2 






45 


Valve core 


2 






46 


Safety valve 


1 








Seal 


1 
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DISASSEMBLING AND ASSEMBLING COMPRESSOR 



Removing and Installing Magnetic 
Clutch 



1. Counterhold with correct wrench depending 2. Remove clutch plate with puller, 

on version to loosen ot tighten mounting nut. 




3. Remove ball bearing. 
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4. Install ball bearing. 




Air Conditioner 




If necessary, adjust play with set of shims. 




Disassembling Compressor 
Note 

Remove any plugs from line connections to let 
residual gas escape. 

1. Drain refrigerating oil (never reuse). 

2. Remove woodruff key with woodruff key puller. 
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3. Pull out thrust washer with puller. 




A B 




A - Thrust washer 
8 - Puller 



4, Remove sual willi puller. 




5. Remove mounting bolts from rear housing 
cover. Take off housing cover, applying 
light taps with a plastic hammer when 
necessary. 
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6. Pull out oil suction tube with pulling hook. 




7. Remove cylinder block fron: housing. 




Note 

Never disassemble cylinder block! 



Assembling Compressor 



Note 

Coat all gaskets and seals with clean refrigerat 

ing oil prior to installation. 

(See page 87 - 01 for types of oil. ) 



1. Place O-ring in front of housing and push in 
cylinder block. 




2, Align cylinder block so that bore of oil 
suction tube faces down. 
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3. Place seal in assembly tool and push on to 
input shaft. 

Turn seal on shaft with tool until seal engages. 




4. Guide in thrust washer with assembly tool 
carefully. 



5. Press in thrust washer with thrust pad and 
nut until groove for circljp is visible. 




Insert circlip and take off thrust pad. 

6. Install woodruff key by mounting clutch plate 
and driving in key. 
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7. Add refrigerant oil. Checking Volume of Oil in System 



8. Turn assembled compressor with a torque 
wrench. 

Torque must not exceed 17. 5 Nm (12,5 ft lb). 



Note 



After installation of compressor and charging 
the system, run compressor 15 minutes at idle 
speed with magnetic clutch applied. 



There is no way of checking the oil level in the 
air conditioner compressor. The compressor of 
a newly installed air conditioner has a total oil 
volume of about 350 cc prior to initial operation. 
The refrigerant oil will be distributed throughout 
the system when operated for a while. The 
different parts will then have the following oil 
quantities: 



Condenser 

Evaporator 

Receiver- drier 
and lines 

Remainder in 
compressor 



approx, 30 cc/1 ounce 

approx, 60 cc/2 ounces 

approx. 10 cc/0. 34 ounce 

approx, 250 cc/8 ounces 



1. When replacing a condenser, evaporator, 
receiver- drier or lines, the amount of oil 
for the part concerned must be added to the 
system. To do this, remove compressor, 
unscrew oil drain plug and add refrigerant 
oil. 



2. Prior to installation of a new compressor in an 
already used air conditioner, remove enough 
oil from the compressor so that the total oil 
volume will again be about 350 cc/2 ounces. 

For example, if no other part is replaced be- 
sides the compressor, drain approx. 100 cc/ 
3.4 ounces of oil from the new compressor. 



Printed in Germany - HI. 1980 



Disassembling and Assembling Compressor 87 - 41 



928 



Air Conditioner 



REGULATORS AND CONTROL UNIT OF AUTOMATIC AIR CONDITIONER 



Control Switch (opened) Inside Sensor 



Control Unit Outside Sensor 
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Solenoid Valves 





3, Loosen and remove control board (wires can 
remain connected). 



A - Footwell flap (yellow) 

B - Defroster flap (green) 

C - Center nozzle stage I (orange) 

D - Center nozzle stage II (brown) 

E - Mixing flap and heating valve (red) 

F - Fresh air bypass flap (blue) 



4, Loosen and pull out control switch. Pull off 
plugs. 



Removing and Installing Control 
Unit 



Removing and Installing Control 
Switch 



1. Pull off both plugs. 



1. Pry out center vent with a putty knife. 




2. Pull off cover frame starting at top. 



2. Unscrew front and rear mounting bolts. Pull 
out control unit downward and disconnect 
operating rod at bottom. 
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Removing and installing Inside 
Sensor 



1. Remove control switch. 

2. Remove tray and glove box. 

3. Unscrew trim panels on left and right sides of 
center console. 

4. Unscrew center console mounting screws on 
instrument panel and frame tunnei. Wires remain 
connected. 

5. Lift center console far enough and pull back 
toward rear so that inside sensor is accessible. 

6. Press out inside sensor from inside. 




The mounting ring is pressed on and held in 
position by retaining tabs. 




Air Conditioner 




Note 



Some cars since standard production of 1980 
models have an inside sensor with a separate 
blower. 




This inside sensor is not available as a spare part. 
When installing a new inside sensor in these cars, 
the wires must be transferred in the multiple pin 
plug. Note colors of wires. 



Inside Sensor with Blower 
Beginning With February, 1981 
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Removing and Installing Outside 
Sensor 



Outside sensor is located in fresh air hose of 
alternator. 



1. Unscrew cover in front left wheel house. 



2. Loosen hose straps on fresh air hoses and pull off 
of outside sensor housing. Disconnect plugs. 




3. Unscrew valve carrier (2 screws). 




4. Unscrew mounting bolt of valve being replaced 
and discornect by moving up. 
Pull off vacuum line and electric wire. 



Removing and Installing 
Vacuum Servo Solenoid Valves 



1. Remove tray. 



2. Unscrew trim panels on left and right sides of 
center console. 
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I 

No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Center vent 


1 








Metal screw 


1 








Mounting part 


1 






4 


Operating lever 


1 






5 


Plug 


1 






6 


Microswitch 


1 






7 


Microswitch holder 


1 






- 


Holder 


1 






9 


Bolt 


1 






10 


Lockwasher 


2 






ii 


Nut 


1 








Vacuum unit for 
center vent 


1 






13 


Holder 


1 






14 


Rivet 


3 








F]ap, center vent 


1 






16 


Pin 


1 






17 
18 


Bushing 
Clip 


2 
2 






19 


Grommet 


4 
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Air Conditioner 



Check all functions of vacuum controlled flaps 
prior 10 installation of center console. For this 
purpose connect a vacuum hand pump in the 
suction line ahead of the check valve and build 
up a vacuum of about 400 mbar. 




The relation of the slide position of the control 
switch to the positions of the flaps is shown in the 
table below. 



Heater remains switches off 




o o o o <y <y 



! lower switch in off position 
Main shm-off flap 
Defroster flap 
Footwell flap 
Bypass flap 
Heater valve 



off 
off 
off 
off 
off 
off 



on 

on 



max. 



off 



on 



off 



on 
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No. 


Description 


Qty. 


Note When 

ISClliy " 1 Lli L all lli \l 


1 Special 

1 T nst r uc t ion*; 


1 


Screw M 6 X 16 


2 








Washer 


2 








Cover 


1 






4 


Tread plate 


1 






5 


Screw M 6 x 16 


1 






6 


Lock was her 


1 






7 


Washer 


1 






8 


Holder 


1 






9 


Protective hose 


1 






10 


Protective hose 


1 






11 


Clanrp 


1 






12 


N Lit M 6 


1 






13 


Lock washer 


1 






14 


Clamp 


1 






15 


Rubber spacer 


1 






16 


Screw M 6 x 16 


1 






17 


Lockwasher 


1 






18 


Washer 


1 






19 


Clamp 


1 








Pressure line NW 8 


1 
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No 


Description 


Qty. 


Note When 
Rc m ovinti Insi 3.1 I i n ^ 


Special 

1 net t i t i^rit 

J 1 1 b l I U\_ L 1U lib 


21 


O-ring 7. 5 x 1. 8 


1 






22 


O-ring 7.5 x 1. 8 


1 








Suction line NW 13 


1 






24 


O-ring 14 x 1. 8 


1 






25 


O-ring 14 x 1. 8 


1 







Installing Pressure and Suciion Lines 



L Take off engine cover. 6. Remove plug on radiator and screw in tempera- 

ture switch (torque: 39 Km or 3.9 kpm). 
Connect provided plug with protective sleeve. 



2. Remove air cleaner. 



S. Unscrew guard underneath radiator. 



4. Drain coolant from radiator. 



5. Unscrew air inlet grill. 
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7. Unscrew cover for tread plate in firewall. Pull 
out vacuum hoses and heater hoses from tread 
plate. Unscrew holder for heater hose. 




S. Unscrew front right radiator hose. Disconnect 
plug and plus terminal. Unscrew TCI control 
unit. Detach coolant hose at t- adapter under- 
neath cross member. Remove heater pipe with 
heater hose at firewall. 




A i r Conditioner 




9. Guide large diameter suction line through 
opening in firewall with connection end 
facing expansion valve and then position 
between engine and right wheel housing. 




10, Route pressure line in the same manner, where- 
by pressure line is mounted above suction line. 



11. Insert tread plate behind firewall above both 
lines. 



12. Connect lines on expansion valve. Hold ex- 
pansion valve when tightening lines. 
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13. Position heater pipe line with hose above 
lines on wheel housing. 



14. Place new mounting parts on lines and 
install nuts and screws. Align pipes and 
hoses, and lighten screws or nuts. 




15. Connect cover behind firewall on tread 
plate. Insert and connect heater and 
vacuum hoses. 



16. Screw on cover of tread plate. 



Insert new vacuum line for bypass flap in 
intake housing through grornmet provided in 
partition and connect. 
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3. Remove pulley. Install compressor pulley 
in place of spacer and tighten screws. 



4, Reinstall operating cylinder or cover. 



9 28 



Installing Pulley for Compressor 



1. Remove belts from power steering pump, 
air pump and alternator. 



2. Unscrew clutch operating cylinder (or cover 
for cars with automatic transmission) and 
install tool for holding flywheel with same 
screws. 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Nut M 8 


l 


Tighten to 17 Nra 
fl. 7 kpm) 




2 


Lockwasher 
Coupling 


i 
l 






A 

*± 


Set of shims 


l 


Adjust play between 
pulley and coupling 
to 0. 4 - 1.0 mm 




5 


Circlip 


l 






o 

o 


ruuey 


l 






7 


Circlip 


l 






8 


Coil unit 


l 






9 


Phillips screw 


l 






10 


Compressor 


l 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Bolt M 10 x 25 


2 






o 


Washer 


2 






3 


Nut M 10 


1 






4 


Washer 


1 






5 


Washer 


1 






6 


Bolt M 10 x 40 


1 






7 


Compressor 


1 






8 


Hose NW 13 


1 






9 


Hose NW 10 


1 






10 


Bolt M 8 x 22 


1 






11 


Washer 


1 






12 


Strut 


1 






13 


Bolt M 8 x 20 


2 






14 


Washer 


2 






15 


Bolt M 8 x 22 


2 






16 


Washer 


2 






17 


Washer 


2 






18 


Compressor console 


1 
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Installing Compressor Console and 
Compressor 



1, Remove air pump without air cleaner. 



2. Boti console at tapped holes provided for this 
purpose. 




3. Replace air pump strut by shorter v ersion. 



5. New compressor is under pressure! 

Unscrew plugs on compressor slowly and listen 
for escaping refrigerant. Remove plugs only 
after releasing pressure. 



6. Connect and tighten hoses on compressor prior 
to installation. 




4 . I snail air pu;r p. 
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7. Install compressor in console. Route hose on 
suction side up and connect on suction line. 
Route hose on pressure side toward front between 
wheel housing and radiator. 




8. Install bells in order of compressor, alternator, 
air pump and power steering pump, and tighten. 
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Air Conditioner 





Description 




Note When 
Removing Installing 


Special 
Instructions 


1 


Screw M 6 x 12 


2 






2 


Lock washer 


2 






3 


Selflocking nut M 6 


1 


Tighten to 10 Nm 










(1, 0 kpm) 




4 


Screw M 6 x 25 


1 






5 


Washer 


1 






6 


Rubber washer 


1 








Fan 


1 






8 


Nut M S 


2 






9 


Lockwasher 


2 






10 


Washer 


2 






11 


Rubber pad 


2 






12 


Nut M 6 


2 






13 


Lockwasher 


2 






14 


Washer 


2 






15 


Tank 


1 






16 


O-ring 10. 6x1.8 


1 






17 


Low pressure switch 


1 


Tighten to 18 Nm 










(1. 8 kpm) 




18 


Temperature sensor 


1 


Tighten to 4 Nm 










., . -i Kpm) 




19 


Nut M 6 


2 






20 


Lockwasher 


2 






21 


Washer 


2 






22 


Screw M 6 x 16 


2 
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Description 


Qty. 


\- nTp lAf In ^ n 
.> fJLt W LJ.tll 

Removing Installing 


Instructions 


23 


Washer 


2 






24 


Screw M 6 x 20 


2 


Tighten to 8 Nra 
(0. 8 kpm) 




25 


Washer 


o 






26 


Rubber grommet 


2 






27 


Holder, right 


1 






28 


Holder, left 


1 






29 


Screw M 6 x 20 


2 






30 


Washer 


2 






31 


Rubber grommet 


2 






32 


Condenser 


1 






no 


n.n'nn 1 n (\ v ~\ S 

^-rmg iu 4 o x i. c 


1 

X 








Clamp, right 


1 






35 


Clamp, left 


1 
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Installing Condenser and Fan 



1. Install temperature switch on tank. 



3. Install rubber grommets in holes provided in 
cross member. 



2. Connect condenser outlet with tank inlet and 
bolt tank. 





4. Pull off hose clamps on radiator. 



Note 




Be careful not to damage condenser plates-! 
Straighten deformed plates with a plate comb. 



Printed in Germany - III, 1979 



Service Installing Ah Conditioner 



87 - 65 



Air Conditioner 



928 



5. Slide in condenser ahead of radiator. Conned 
tank with pressure line leading to expansion 
valve. Connect condenser inlet with hose 
leading to compressor. 




6. Bolt condenser from below. 




7. Install low pressure switch (O-ring belongs to 
switch). 




8. Loosen wire harness on lock cross member and 
take off cover. 




9. Screw rubber pad for fan on lock cross member. 
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10. Mount wire harness on fan housing with a strap. 




11. Install fan from above carefully, to prevent 
damaging the condenser plates. 



12, Bolt fan from below. 




13, Bolt fan from above. 

Bolt condenser at top with left and right 
holders. Connect low pressure switch, 
temperature switch and fan with wire harness. 
Hold wire plugs on left and right sides with 
clamps. 




14. Secure wire harness and cover with straps. 
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Description 


Qty. 


Note When 


Special 
Instructions 


1 


Screw M 6 x 12 


1 






2 


Washer 


1 






3 


Clamp 


1 






4 


Clamp 


2 






5 


Hose 

9. 5 x 15, 5 x 150 


1 






6 


Hose 

9. 5 x 15. 5 x 290 


1 






7 


Electric air valve 


1 






8 


Wire harness 


1 






9 


T- adapter 


1 






10 


Branch 


1 






11 


Clamp 


1 






12 


Cap 


1 







Installing Electric Air Valve 



1, Install cross member. 



2. Mark hose between throttle bypass valve and 
intake branch, and unscrew. Cut out a piece 
about 20 mm long at marked position. 
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3. Remove hose with c- adapter between throttle 
bypass valve and air guide housing. Take off 
t- adapter and shorten long hose by about 
30 mm. 



8. Install or tighten all removed or loosened 
parts. 



4. Mount electric air valve on cross member. 



Flush, drain and charge air conditioner according 
to instructions. 



5. Cut two hoses 9. 5 x 15. 5 to lengths of 150 
and 250 mm. 



Let compressor run 15 minutes at idle speed with 
magnetic coupling operated. 



6, Install hoses and connectors. 




Check air conditioner function and for leaks. 



7. Install wire harness, connecting both angled 
plugs on electric air valve. Screw wire clip 
on engine with standard ground wire. Connect 
plug from engine wire harness and insulated 
plug with magnetic coupling. 
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TOOLS 




No. 


Desc ription 


Special Tool 


Remarks 


1 


Holding wrench 


95458-02070 


Source of supply - see Workshop Handr 
book 


2 


Holding wrench 




Local manufacture from 924 Sankyo 








compressor 


3 


Puller 


95458-03064 




4 


Woodruff key puller 


95456-21060 




5 


Thrust washer puller 


95456-03060 




6 


Seal puller 


95456-02060 




7 


Oil pipe pulling hook 




Local manufacture 


8 


Seal installer 


95456-08010 




9 


Thrust washer installer 




Local manufacture 


10 


Thrust washer pad 


95456-09010 




11 


Holding rails 


VW 457/1 


For removing and installing bearing 


12 


Thrust pad 


VW 195 


To remove bearing 


13 


Thrust pad 


VW 472/1 


To remove bearing 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Nui 


1 


Tighten to 17 Nm 
(1.7 kpm) 




2 


Lockwasher 


1 






3 


Coupling 


1 


Check for damage 






Set of shims 


1 


Adjust play between 
pulley and coupling 
to 0. 4 - 1. 0 mm 




5 


Circlip 


1 


Bevel faces shaft end 




6 


Pulley 


1 


- : Ue s p ull e . . . : ; ■ 
ly with ball bearing, 
if friction surface is 
worn or oil splattered 




7 


Circlip 


1 


Bevel faces shaft end 




8 


Coil unit 


1 


3. 7 ohm resistance 




9 


Circlip 


1 






r. 


Spacer 


1 






n 


Rail bearing 


2 






12 


Dust ring 


1 






13 


Oil filler screw 


1 


Tighten to 15 Nm 
(1. 5 kpm) 




14 


Seal 


1 






15 


Woodruff key 


1 






16 


Circlip 


1 







Printed in Germany - III. 1979 



Disassembling and Assembling Compressor 



87 - 73 



No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


17 
18 


Thrust washer 
Seal 


1 

1 


Don' t damage sealing 
surfaces. Check for 
scratches, replacing 
both parts if necessary. 
Lubricate with refriger- 
ating oil 




19 


O- ring 


1 






20 


Screw 


4 


Tighten to 26 Nm 
(2. 6 kpm) 




21 


Housing cover, tear 


1 






22 


O-ring 


2 






23 


Oil pump outer race 


1 






24 


Oil pump inner race 


1 






25 


Dowel pin 








26 


Valve plate seal 


n 






27 
23 


Valve plate, rear 
Suction valve 


1 

2 






2y 


Cylinder gasket 


2 






30 


Valve plate , front 


1 






31 


Oil suction tube 
O-ring 


1 
1 






33 


Cylinder block 


1 




Must not be 
disassembled 


34 


O-ring 

Housing cover, front 


1 
1 






36 


n u Lis in y 


i 

J. 






37 


Screw 


9 


Tighten to 19 Nm 
(1.9 kpm) 




38 


Pressure connection 


1 
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Xo. 


Description 


Qty, 


Note When 


Special 
Ins t r uc t ions 


39 


O-ring 


1 






40 


Suction connection 


1 






41 


O-ring 


1 






42 


Plug, suction end 


1 






43 


Plug, pressure end 


1 






44 


Cap 


2 






45 


Spring valve 


2 








Safety valve 


1 






47 


Seal 


1 
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DISASSEMBLING AND ASSEMBLING COMPRESSOR 



Removing and Installing Magnetic Coupling 



1. Count erho Id with pertinent wrench depending 2. Remove coupling plate with puller, 

on version to loosen or tighten mounting nut. 




3. Remove ball bearing. 




87 - 76 Disassembling and Assembling Compressor 
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5. Play between coupling plate and pulley is 0. 4 
to 1. 0 mm. 




L Drain refrigerating oil (never reuse). 



2. Remove woodruff key with woodruff key puller. 
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3. Pull out thrust washer with puller. 4, Remove seal with puller. 




5. Unscrew mounting bolts from rear housing 
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6. Pull out oil suction tube with pulling hook. 




7. Remove cylinder block from housing. 




Note 

Never disassemble cylinder block! 



Assembling Compressor 



Note 

Coat all gaskets and seals with clean refrigerating 

oil prior to installation, 

(See page 87 - 01 for types of oil). 



1. Place O-ring in front of housing and push in 
cylinder block. 




2. Align cylinder block that bore of oil suction 
faces down. 




Printed in Germany - III, 1979 



Disassembling and Assembling Compressor 87 - 79 



87 



928 



3. Place seal in assembly tool and push on to input 
shaft. 

Turn seal on shaft with tool until seal engages. 




4. Guide in thrust washer with assembly tool care- 
fully. 



5, Press in thrust washer with thrust pad and nut 
so far, until groove for circlip is visible. 




Insert circlip and take off thrust pad. 



6. Install woodruff key by mounting coupling 
plate and driving in key. 
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REGULATORS AND CONTROL UNITS FOR AUTOMATIC AIR CONDITIONER 



Control Switch (opened) 



Inside Sensor 





Control Unit 



0 u i s i d e Sensor 
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Solenoid Valves 




A - Footwell flap (yellow) 

B - Defroster flap (green) 

C - Center nozzle stage 1 (orange) 

D - Center nozzle stage II (brown) 

E - Mining flap and heating valve (red) 

F - Fresh air bypass flap (blue) 



Removing and Installing Control 
Switch 



I. Press out center nozzle with a putty knife. 




2. Pull off cover frame starting at top. 




S. Loosen and remove control board (wires can 
remain connected). 



4. Loosen and pull out control switch. Pull off 
plugs. 

Removing and Installing Control Unit 

1. Pull off both plugs. 

2. Unscrew front and rear mounting bolts. Pull 
out control unit downward and disconnect 
operating rod at bottom. 
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Removing and Installing Inside 
Sensor 

1 . Remove control switch. 

2. Remove tray and glove box. 

3. Unscrew trim panels on left and right sides of 
center console. 



4. Unscrew center console mounting screws on 
instrument panel and frame tunnel. Wires re- 
main connected, 

5. Lift center consoie far enough and pull back 
Toward rear, that inside sensor is accessible. 

6. Press out inside sensor from inside. 




The mounting ring is pressed on and held in posi- 
tion by retaining tabs. 




Note 



Some cars since standard production of 1980 
models have an inside sensor with a separate 
blower. 




This inside sensor is not available as a spare part. 
When installing a new inside sensor in these cars, 
the wires must be transferred in the multiple pin 
plug. Note colors of wires. 



Inside Sensor with Blower 
Beginning With February, 1981 
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Removing and Installing 
Outside Sensor 



Outside sensor is located in fresh air hose of alter- 
nator. 



3. Unscrew valve carrier (2 screws). 



1 . Unscrew cover in front left wheel house. 



2. Loosen hose straps on fresh air hoses and pull 
off of outside sensor housing. Disconnect plugs. 






4. Unscrew mounting bolt of valve being replaced and 
disconnect by moving up. 
Pull off vacuum line and electric wire. 



Removing and Installing 
Solenoid Valves 



1. Remove tray. 

2. Unscrew trim panels on [eft and right sides of 
center console. 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


1 


Center nozzle 


l 






2 


Metal screw 


l 






3 


Mounting part 


1 






4 


Operating lever 


1 






5 
6 


Plug 

Microswitch 


l 

1 






7 


Microswitch holder 


1 






8 


Holder 


l 






9 


Bolt 


l 






10 


Lock washer 


2 






11 


Nut 


1 






12 


Vacuum box for 
center nozzle 


1 






13 


Holder 


1 






14 


Rivet 


3 






15 


Flap, center nozzle 


1 






16 


Pin 


1 






17 


Bearing sleeve 


2 






18 


Speed fix 


2 






19 


Groin met 


4 
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Technical data of air conditioning system 



Refrigerant volume 

with auxiliary A/C system 



Refrigerant R12 
Refrigerant R12 



up to June, 88 as of July. 88 



1050 g 
1200 g 



950 g 
1150 g 



Refrigerant in compressor 



Type 6 E 171 
Type 1 0 PA 20 C 



280 ± 20 c.c. Densoil 6 
120 ± 20 c.c. Densoil 6 



Safety valve at 
fluid tank 



The safety valve opens at a pressure of 40 ±5 bar. 



Compressor type installation 
10 PA 20 C 



Club-Sport and 928 GT as of MY ? S9 
928 S4 as Of MY '90 
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TIGHTENING TORQUES 



Location 


Description 


Thread 


Torque in Nm 
(ftlb) 


Compressor - intake 
1 i ne 


Union nut 


7/8' 'x 14 UNF 


33 (24) 


Compressor - delivery 
1 ine 


Union nut 


3/4' 'x 16 UNF 


24 (17) 


Condenser - inlet 


Union nut 


3/4' 1 x 16 UNF 


24 (17) 


Condenser - fluid 
tank- 


Union nut 


3/4' ' x 16 UNF 


24 (17) 


Fluid tank - 
evaporator 


Union nut 


5/8" x 18 UNF 


17 (12) 


Expansion valve - 
del ivery 1 ine 


Gland screw 


5/8' ' x 18 UNF 


17 (12) 


Expansion valve 
intake line 


Gland screw 


7/8" x 18 NS 


33 (24) 


Expansion valve - 
evaporator 


Gland screw 


3/4' ' x 18 NS | 


24 (17) 
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Air Conditioner 



No. 


Descri pti on 


Qtv 


Removi no 


Note When 


: 

I nstal 1 i na 


1 


Vacuum unit 


1 

* 








2 


Pin 


1 








3 


Speed fix 


6 






renew 


4 


Rubber washer 


9 








5 


Self-tapping 
screw 


3 








6 


Self-tapping 

c f row 


8 








7 


Cover 


1 








8 


Cover 


1 








9 


Sel f - taDDi na 
screw 


5 








10 


Solenoid valve 


5 








11 


Holder 


1 








12 


Vacuum hose 


1 








13 


Vacuum hose 


1 








14 


Vacuum hose 


3 








15 


Vacuum hose 


1 








16 


Connector 


1 








17 


Header 


1 








18 


Plug 


1 








19 


Vacuum hose 


1 
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Air Conditioner 



No. 


Description 


Qty 


ft Ln T* f\ lif n A 

Mote wne 

Removing 


n i 

Install ing 


20 


Castellated nut 

i ut Is 


3 




renew 


91 

L 1 


U a 1 1 1 1 m unit 


i 
i 








oneet-iiietd 1 


L 






23 


Nut 


1 






24 


Antifreeze unit 


1 


Do not damage capillary 


tube. 

pusn in to marK 


2^ 


fn 1 J i H £ tnKfj 
vJU 1 Uc LUUC 


1 
1 






CD 


C Apa 11 b 1 Oil vd 1 Vc 


1 

1 






97 


nu i ut r lur lau i c 

plug 


1 
1 






28 


Pin 


1 






L V 


L ] 1 1 K a y C 


1 
1 








L U p 


1 
1 






31 


Setting motor 


1 






32 


Hose 


1 








Water Oral N 

hose 


1 
i 






34 


Cable connector 


2 






35 


Castellated nut 
lock 


1 




renew 


36 


Housing - 
footwel 1 


1 






37 


Sheet-metal 


1 






38 


Footwell flap 


1 






39 


Clamp 


2 




renew if necessary 
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No. 


Dpsrr i nt i fin 


Otv 


Note Whei 

Rerrtovi na 


i; 

I nstal 1 i na 


40 


Clamp 


8 




renew if necessary 


41 


Housing, rear 


1 






42 


Sealing profile 


1 




renew 


43 


Sealing profile 


1 




renew 


44 


Heat exchanger 


1 






45 


Vent body 


1 






46 


Clip 


4 








1 "i n Lr ^ n ci 


? 

L. 






48 


Evaporator 


1 






49 


Holder 


1 






50 


0-ring 


2 




renew 


51 


Rubber grommet 


2 




check that grommet 
i rnrrprtlv spstpd 


52 


Rubber grommet 


1 




check that grommet 
is correctlv seated 


53 


Housing, front 


1 






54 


Screw 


2 






55 


Washer 


2 






56 


Thermo-bimetal 
switch 


1 






57 


Rubber adapter 


1 




install with a suit- 
able adhesive, e.g. 
Loctite IS 424 
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REMOVING AND INSTALLING HEATER-AIR 
CONDITIONER 



1. Disconnect battery. If car has 
electrically adjustable seats, 
move seats to rearmost, lowest 
position (easier access). 



2. Discharge air conditioner. 



3. Drain coolant. 



4. Remove instrument scoops. 



5. Remove center console. 



6. Remove instrument panel. 



7. Remove air ducts to the side 
vents and to the glove compart- 
ment vent. 




8. Remove defroster vents. 

9. Remove bracket for left-hand 
oddments tray. 




10. Unscrew bracket holding control 
unit of cruise control and move 
to right. 

11. Remove blower cover in engine 
compartment. 

12. Remove wiper motor. 

13. Di sconnect plug from thermo- 
bimetal switch and antifreeze 
uni t. 

14. Unscrew low-pressure and high- 
pressure lines from expansion 
valve and plug lines. 
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15. Detach coolant hoses. 




16. Unscrew 4 upper and 2 lower 
mounting nuts. 
Remove mounting plate. 




17. Detach vacuum hoses for fresh 
air/recirculating air flap 
(blue), water valve (white) and 
vacuum 1 ine (bl ack) . 



18. Pull off water drain hose. 



19. Withdraw heater-air conditioner. 
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REMOVING AND INSTALLING COMPRESSOR 



1. Drain air conditioner. 



2. Unbolt guard beneath cooler. 



3. Slacken compressor Vee belt and 
remove belt. 




4. Disconnect hoses, 





5. Disconnect plug-type connectors, 



6. Slacken hose clamp. 




7. Unscrew compressor mounting bolts 
and remove compressor complete 
with hoses. 
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8. Insert plugs in connections and 
1 ines. 



Note: 

New compressors are pressurized. 
Always unscrew caps slowly until 
refrigerant escapes with an 
audible hiss. Do not remove caps 
until compressor is depressurized. 



Before installation, attach hoses 
to compressor and tighten clamps. 



Adjusting Vee-Belt 

Check tension at a point halfway 
between pulleys by pressing belt 
with thumb. Deflection approx. 
10 mm {see also page 13 - 18). 



REMOVING AND INSTALLING CONDENSER 

1. Discharge air conditioner. 

2. Remove air intake screens. 

3. Remove fluid tank (see page 87 
- 101). 




4. Loosen holders at top left and 
right of lock transverse member 
and swing aside. 

5. Remove hose. 
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6. Remove condenser lower mounting 
screws. 




7. Remove condenser by lifting 
upward. 

8. Plug connectors and lines. 



REMOVING AND INSTALLING FLUID TANK 

1. Discharge air conditioner 

2. Remove air intake screens. 



3. Disconnect plug for temperature 
and low-pressure switch. 




4. Detach bracket at top right of 
lock transverse member and swing 
aside. 



5. Disconnect feed lines. 
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6. Unscrew mounting bolts. 
Note: 

Always fit a replacement fluid 
tank if the system is defective 
or if the coolant circuit is 
opened. 



7. Plug connectors and lines. 



REMOVING AND INSTALLING ANTIFREEZE 
UNIT 



1. Remove lower cover in engine 
compartment. 



2. Disconnect cable plug. 



3. Unscrew mounting bolts. 




4. Carefully withdraw capillary tube 
from guide tube. 



Note: 

When installing, push capillary 
tube in to marie. 
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Removing and Installing expansion valve Distribution of oil in refrigeration circuit 

1 . Remove blower cover in engine compart- Compressor 40% 
ment. 

Evaporator 35% 

2. Disconnect high and low-pressure lines. 

Condenser 15% 




Fluid tank /tines 10% 

These values are approximations. 

If a replacement compenent is fitted, top up 
the oil by an amount equal to the quantity left 
in the component removed. 

The correct amount of oil can be poured di- 
rectly into the new component. 

If a replacement compressor is fitted, 
60% of oil must be drained from the new 
compressor which contains the quantity for 
the entire system. 



B&463c 

3. Disconnect evaporator connections. 

4. Plug connectors and lines. 



Remov. an instal. expan. valve, distr. of oil in ref. ci. 

Printed in Germany - XXXI, 1993 



87 - 103 



Air Conditioner 



928 




A - Fresh air/recirculating air flap 

B - Temperature mixer flap 

C - Defroster flap 

D - Footwell flap 

E - Bulkhead 

F - Setting motor 

H - Heating valve 

V - Evaporator 

W - Heat exchanger 



1 - Intake 1 ine 

2 - Non-return valve 

3 - Test socket 

4 - Vacuum tank 

5 - To cruise control actuator 

6 - Distribution manifold 

a to e - Solenoid valves 



87 - 104 Vacuum System - Schema 
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CHECKING VACUUM SYSTEM 



1. Connect vacuum handpump to test 
connection. 




2. Pump until vacuum is estab- 
lished. 



3. If no vacuum is created, use 
fuel -line clamps, for example, 
to close distribution manifold 
lines one by one until leak is 
located . 



4. Eliminate any leaks found. 
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FLAP POSITION PROGRAM 





off 


middl e 


bottom 


top/ 
bottom 


top 


defrost 


A 


open 


closed 


cl osed 


closed 


closed 


closed 


C 


cl osed 


cl osed 


cl osed 


open 


open 


open 


D 


closed 


closed 


open 


open 


closed 


closed 


E 


open 


open 


open 


open 


open 


closed 



Temperature regulator at max. cooling output 

Flap A: open - recirculating air 
closed - fresh air 
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FLAP POSITION PROGRAM 





off 


defrost 


BS 


1 

AC 


TR 


A 


cl osed 


open 




0-10 open 
10 - 100 
closed 




B 




max, 

heating 

output 






0-100 


E 


open 


closed 






0-20 open 
20-100 
cl osed 


Heating 

valve 


closed 


open 






0-20 open 
20-100 
cl osed 


Bl ower 


off 


stage 4 


stages 
1-4 






Compres- 
sor 


off 


on 




on 





BS - Blower switch 

AC - Air-conditioner switch 

TR - Temperature regulator 

The figures from 0 - 100 
indicate the position of the 
setting motor in percent. 



0% - max. cooling output 
100% - max. heating output 
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CHECKING FLAP POSITION PROGRAM 



1 2 




3 



1 - Switch for fresh-air blower 

2 - Slide control for temperature 

adjustment 

3 - Slide control for air 

distribution 



Flap A - recirculating air 

Flap C - closed 

Flap D - closed 

Flap E - open 

Water valve - closed 

2. Set slide 3 for air supply to 
central vent. 

Flap A - fresh air. 

The other flaps remain at 
positions as for check 1. 

3. Set slide 3 for air supply from 
bottom vent. 

Flap D - opens. 



4. Set slide 3 for air supply from 
upper/lower vents. 



Flap C opens. 



Testing preconditions: 

Vacuum system leaktight and 
depressurized . 



Switch ignition on. Open central 
vent. 



5. Set slide 3 for air distribution 
from top vent. 

Flap D closes. 



l.Set slide 2 to max. cooling out- 
put. Set slide 3 to "Off". 



The positions of the flaps must be 
as follows: 
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6. Set slide 3 to defrost. The position of the temperature 

mixer flap can be tested by inser- 
Flap A - recirculating air. ting a finger between setting motor 

Flap E closes. and air deflector chamber. 

Water valve opens. 

Compressor switchs on. 

Blower switchs to Stage 4. 
Setting motor moves to max. 
heating output. 



7. Set slide 3 to air supply from 
central vent. Setting motor moves 
to max. cooling output. 

Set slide 2 to 27. 
The setting motor moves toward 
heating. As of 20% heating out- 
put, water valve opens and flap 
E closes. 



Close central vent. 
Flap E opens. 

Press AC button. 



At 10%, flap A switches to 
recirculating air. 



If the specified statuses are not 
attained, check operating switch, 
solenoid valves and setting motor. 



Note: 

The position of the fresh air/re- 
circulating air flap can be checked 
by inserting a finger through the 
hole in the intake screen in the 
passenger-side footwell. 



The position of the bulkhead flap 
is visible with the cover removed 
from the central vent and the vent 
open. 
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CHECKING OPERATING SWITCH 



Note: 

With operating switch removed and 
all connections made, use a volt- 
meter to test voltages at the 15- 
pole plug. 



1. Switch on ignition. 



2. Connect voltmeter to terminal 1 
(plus) and terminal 4 (minus). 

Air-distribution slide at bottom 
and bottom/top. 

Reading: Battery voltage. 



3. Connect voltmeter to terminal 2 
and terminal 4. 

Air-distribution slide at off, 
center and bottom. . 

Reading: Battery voltage 



4. Connect voltmeter to terminal 3 
and terminal 4. 
Switch on position lights. 

Reading: Battery voltage. 



If no voltage is registered, check 
whether fresh-air blower relay 
switches. If the fresh-air blower 
relay does not switch, test the 
signal at terminal 86. Connect 
voltmeter to terminal 15 and ter- 
minal 4 of operating switch. 
Air-distribution slide at the same 
positions . 

Reading: Battery voltage. 



6. Connect voltmeter to terminal 7 
and terminal 4. 

Air-distribution slide at center, 
bottom, bottom/top and defrost. 
Switch on auxiliary air 
conditioner. 

Reading: Battery voltage 



If no voltage is registered, 
check air-conditioner switch. 



/.Connect voltmeter to terminal 6 
and terminal 4. 

Air-distribution slide at center, 
bottom, bottom/ top and top. 
Switch on auxiliary air 
conditioner. 

Reading: Battery voltage. 



5. Connect voltmeter to terminal 5 
and terminal 4. 

Air-distribution slide at centre, 
bottom, bottom/top, top and 
defrost. 

Reading: Battery voltage. 
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8. Connect voltmeter to terminal 8 11. Connect voltmeter to terminal 10 

and terminal 4. and terminal 4. 

Air-distribution slide to cen- 
ter, bottom, bottom/top and top. Reading: Battery voltage 
Temperature regulator slide at 
18. 



Reading: Battery voltage 



Move temperature regulator slide 
to 27. The setting motor moves 
toward heating. At 10%, the 
voltage in interrupted. 



9. Connect voltmeter to terminal 9 
and terminal 4. 

Air-distribution slide at off. 
Reading: Battery voltage 



10. Leave voltmeter connected to 
terminal 9 and terminal 4. 
Air-distribution slide at cen- 
ter, bottom, bottom/top and top. 
Switch on air conditioner. 
Temperature regulator slide at 
18. 

Display: Battery voltage. 



Set temperature regulator slide 
to 27. The setting motor moves 
toward heating. Voltage is 
interrupted at 10%. 



12. Connect voltmeter to terminal 11 
and terminal 4. 
Air-distribution slide at 
defrost. 

Reading: Battery voltage 



The fresh-air blower must run .at 
top speed. If not, check defrost 
relay or fresh-air blower. 



13. Connect voltmeter to terminal 12 
and terminal 4. 
Air-distribution slide at 
center, bottom, bottom/top and 
top. Temperature regulator slide 
at 18. 

Reading: Battery voltage 



Move temperature regulator slide 
to 27. The setting motor moves 
toward heating. Voltage is 
interrupted at 20%. 



14. Connect voltmeter to terminal 15 
and terminal 4. 
Air-distribution slide at 
center, 

bottom, bottom/top, top and 
defrost. 



Reading: Battery voltage 



Printed in Germany - 



XIII, 1986 



Checking Operating Switch 



87 - 111 



Air Conditioner 



928 



15. Disconnect cable plug. Connect 
ohmmeter to terminal 13 and ter- 
minal 14, 

Move temperature regulator slide 
to 18. 

Reading: approx. 750 + 100 Ohm 

Move temperture regulator slide 
to 30. 

Reading: approx. 1750 + 100 Ohm 



Note: 

The resistance must change by 
approx. 1000 Ohm. 



If the values at terminals 1, 2, 6, 
9, 11, 12, 13, 14 and 15 are not 
attained, the operating switch is 
defective and must be replaced. 



If the values are not attained at 
the other terminals, check the 
wiring using the circuit diagram. 
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TESTING SETTING MOTOR 




1. Disconnect plug 2. 



2. Switch on ignition. 



3. Air-distribution slide at center, 
bottom, bottom/top and top. 
Temperature regulator slide at 
18. Open central vent. 



4. Connect voltmeter to terminal 3 
(minus) and terminal 11 (plus). 

Reading: Battery voltage. 



5. Connect ohmmeter to terminal 4 
and terminal 12. 
Set temperature regulator slide 
to 18. 

Reading: at 20°C approx. 3.7 
kOhm. 

Set temperature regulator slide 
to 30. 

Reading: at 20°C approx. 4.7 
kOhm. 



Note: 

Resistance increases as 
temperature drops and decreases as 
temperature rises. A resistance 
change of some 1000 Ohm is 
important. If no change in 
resistance is recorded, the 
operting switch must be checked 
separately. 



If the ohmmeter reads infinity, 
there is an interruption in the 
sensor chain which comprises 
internal sensor, external sensor 
and operating switch. 



If the reading of the ohmmeter is 
smaller by a significant margin, 
there is a short-circuit in a 
sensor or in the operating switch. 

Check switching functions o~ 
setting motor with plug 1 connects 
Probe wires from back of plug. 

6. Connect voltmeter to terminal 3 
and vehicle ground. 

Reading: Battery voltage. 



7. Connect voltmeter to terminal 8 
and vehicle ground. 

Reading: Battery voltage 



8. Connect voltmeter to terminal 2 
and vehicle ground. 

Reading: Battery voltage. 
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Set temperature regulator slide 
to 27. Setting motor moves to- 
ward heating. Voltage is inter- 
rupted at 20%. 



9. Connect voltmeter to terminal 9 
and vehicle ground. Temperature 
regulator slide to 18. 

Reading: Battery voltage. 

Set temperature regulator slide 
to 27. The setting motor moves 
toward heating. Voltage is 
interrupted at 10%. 



10. Connect voltmeter to terminal 10 
and vehicle ground. 

Reading: 0 volt. 

Close central vent. 

Reading: Battery voltage 



11. Reopen central vent. Connect 
voltmeter to terminal 1 and 
vehicle ground. 

Reading: 0 volt 

Close central vent. 

Reading: Battery voltage. 



87 



- 114 



Testing Setting Motor 



Printed in Germany 



928 



Air Conditioner 



87 



ADJUSTING TEMPERATURE MIXTURE FLAPS 



l.Set setting motor to maximum 
cooling output. 



2. Disconnect setting motor linkage. 




3. Move lever downward to maximum 
cooling position. 



4. On right-hand side, remove 
securing screw of lever system. 




5. Press lever 1 forward and lever 2 
down as far as possible. 
Retighten securing screw. 



6. Turn linkage until holes are 
al igned. 




7. Engage pin. 
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PRESSURE AND TEMPERATURE SPECIFI- 
CATIONS 



General preconditions: 

- Vee-belt properly tensioned. 

- Vacuum system OK. 

- Flap position program OK, 

- Magnetic coupling engages. 

- Condenser clean. 



1. Switch on air conditioner. 

2. Set temperature regulator to max. 
cooling output. 

3. Set fresh-air blower to stage 2. 



After running for approx. 10 
minutes at a speed of 2000 rpm with 
compressor switched on, the 
pressures and temperatures must be 
as shown in the graphs below. 




Air-intake temperature 



High-pressure in the refrigeration circuit plotted against air-intake 

temperature 
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w bar 

2,5 
2,0 
1,5 
1,0 
0,5 

15 20 25 30 35 °C 

Low-pressure in the refrigeration circuit plotted against air-intake 
temperature. 

Temperature at central vent 

° C i 

15- 

w 10 

5 



15 20 25 30 35 40 °C 

Temperature of air at the central vent plotted against air-intake 
temperature. 
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AIR CONDITIONER, TROUBLESHOOTING 

Complete cooling 
failure 



1. Rupture element in fluid tank 
ruptured. 



The system has overheated. Check 
operation and direction of 
rotation of cooling blower. 



2. Connect service device and check 
pressure values. 



Low pressure too low. 
High pressure too low. 



No refrigerant in the system. 
Look for leak. Refill air 
conditioner. 



3. Switch on air conditioner and 
check pressure values. 



Low pressure too high. 
High pressure too low. 

Compressor defective. 



Low pressure too low. 
High pressure too high. 

Expansion valve defective. 



Insufficient 
Cooling Output 



Connect service device. 

Switch on air conditioner and check 
pressure readings. 



l.Low pressure normal. 
High pressure too high. 



The system is overfilled. Discharge 
air conditioner and refill. 



2. Low pressure too low. 
High pressure too low. 



Insufficient coolant in system. 
Look for leak. Refill air 
conditioner. 



3. Low pressure too high. 
High pressure normal. 

Expansion valve defective. 



Insufficient 
Cooling Output 
After Brief Period 
of Operation 

Initial cooling output is satisfac- 
tory, but diminishes after a period 
of time. 

Ice accretion on evaporator. Anti- 
freeze protection switches off air- 
conditioning compressor. Check 
correct seating of capillary tube 
and inspect for damage. 



or 
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Ice accretion on expansion valve. 
Heat expansion valve with a hot-air 
blower. The cooling efficiency of 
the air conditioner must return to 
normal. Cause: moisture in 
refrigerant. Fit replacement fluid 
tank. Recharge air conditioner. 



Note: 

If the air conditioner is refilled, 
the air-conditioning compressor may 
only be switched on for the first 
time when the engine is idling. 
Subsequently, the compressor can be 
fully loaded under all operating 
conditions. 
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AUXILIARY AIR CONDITIONER 

An auxiliary evaporator for 
increased refrigeration output is 
available as an option (M 570). The 
auxiliary evaporator with 3-stage 
blower is installed instead of the 
rear parcel shelf. 



Removing and 

Installing 

Evaporator 

1. Remove rear seat backrests. 



2. Remove air intake screen. 




3 . Remove upper cover. 




4. Remove lower cover. 




5. Withdraw temperature sensor. 




6. Unscrew Allen-head bolt. 



7. Remove mounting screws (6 
screws) . 



Note: 

The lightering torque for the M 6 
Allen-head bolt is 9 Nm (7ftlb). 
Renew 0-rings in the connections in 
the lines to the expansion valve. 
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3. Unscrew M 6 Allen-head bolt. 
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Removing and In- 
stalling Blower 

1. Remove evaporator (see page 87 - 
120). 

2. Disconnect cable from blower. 



3. Disconnect plug-in connector to 
series resistors. 




4. Remove 4 mounting screws. 



Removing and In- 
stalling Series 
Resi stors 

1. Remove covers, see section headed 
Removing and Installing 
Evaporator. 



2. Disconnect plug-in connector. 




3. Remove rrounting screws. 
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Removing and In- 
stalling Blower 
S w i t c h and Temper- 
ature Regulator 



1. Remove radio. 



2. Beginning at top, pull frame up 
and out. 




3. Pull socket housing off switch 
and regulator. 



4. Disconnect cable to clock. 



5. Remove control knobs. 



6. Unscrew covers with special tool 
P 9245. 




Special tool P 9245 
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Removing and In- 
stalling Solenoid 
Valve 

Note: 

The solenoid valve is located 
beneath the passenger seat. 



1. Remove passenger seat. If seat is 
electrically adjustable, move 
seat to highest position to 
facil itate removal . 



2. Remove carpet. 



3. Disconnect plug-in connector. 




4. Unscrew threaded couplers. 



Checking Control 
Unit 



Note: 



The control unit is located to the 
right of the blower. 




1. Remove covers, see section headed 
Removing and Installing 
Evaporator. 



2. Disconnect plug. 



Note: 

The terminal designations on plug 
receptacle and control unit are not 
identical. The inspection described 
below refers to the designations on 
the control unit. Check receptacle 
after unplugging. 



3. Connect voltmeter to plus and 
terminal 1. 



Note: 

Use a suitable wrench to counter 
when unscrewing or tightening 
threaded couplers . 

Renew 0-rings. 



Reading: Battery voltage 
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4. Connect voltmeter to minus and 
terminal 4. Switch on ignition 
and blower for auxiliary air 
conditioner. 

Reading: Battery voltage 



5. Connect ohmmeter to terminal 2 
and minus. 

Reading: 10 kOhm + 10% 



6. Connect ohmmeter to terminal 2 
and terminal 3. 

Reading: 1 - 10 kOhm + 10%, 
depending on setting of 
temperature regulator. 



Note: 

If the readings under points 4 and 
5 are not attained, check 
temperature regulator separately. 

Terminals I and II: 10 kOhm + 10% 
Terminal II and +: 0-10 kOhm + 10% 



7. Connect ohmmeter to terminal 6 
and minus . 

Reading: at 20°C approx. 3.5 kOhm 
at 25°C approx. 2.8 kOhm 



The resistance diminishes as 
temperature increases. 

8. With ignition and auxiliary 
blower switched on, bridge ter- 
minal 4 and terminal 5 with a 
suitable jumper lead. The 
response of the solenoid valve 
must be audible. 
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TOOLS 




No. 


Designation 


Special Tools 


Remarks 


1 


Strap wrench 


95458 - 02070 


Source: see 






Workshop Manual 


2 


Clutch plate 


95458 - 03064 






pul ler 






3 


Pliers for cir- 




commercial ly 




cl i ps 




available 



87 - 126 Removing and Installing XVI, 1987 - Printed in Germany 

Magnetic Clutch 



928 



Air Conditioner 



87 



REMOVING AND INSTALLING MAGNETIC 
CLUTCH 



l.Use strap wrench to counterhold 
when loosening or tightening the 
mounting nut. 

Tightening torque: 16 Nm 
{12 ftlb) 




2. Remove clutch plate with puller. 




3. Remove shims. 



4. Remove circlip and take off 
pulley. 




5. Unscrew cable holder 




Note: 

Coil resistance is 3.8 + 0.2 Ohm. 
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Installing Install both circlips with bevelled 

edges facing upward. 

The clearance between clutch plate 




If necessary, correct clearance by 
inserting or removing shims. 
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Technical data of air conditioning system 



As of MY '93 

Refrigerant charge 

with auxiliary air conditioning 



Refrigerant R 134 a 



860 g 
1050 g 



Refrigerant oilin compressor 



160 + 20 c.c. ND 8 



Compressor type 



10 PA 20 C 



Safety valve 
on fluid tank 



The valve opens at a positive pressure of 41 to 43 bar and 
closes again as soon as the pressure drops below this value. 



Note 

When fitting the 



lines, coat the fittings and O-rings with refrigerant oil. 
Dispose of the refrigerant oil as hazardous 



Technical data of air conditioning system 
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Pressure and temperature specifications 



Refrigerant R 134 a 

General Testing Requirements: 

- V-beit tightened properly. 

- Vacuum system o.k. 

- Solenoid clutch energized. 
-Clean condenser. 



1 . Turn on air conditioning. 

2. Set temperature control to max. cooling 

position. 

3. Set fresh-air blower to stage 2. 

After an operating time of approx. 10 mins. ; at 
an engine speed of 2,000 rpm and with the 
compressor switched on, the pressures and 
temperatures from the below diagrams must 
be reached. 




High pressure in refrigerant circuit vs. ambient temperature 



Ambient temperature 

1340-87 
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bar 
1 

1,5- 




15 20 25 30 35 40 °C 

Ambient temperature 

1341 - 

Low pressure in refrigerant circuit vs. ambient temperature 



Temperature at center nozzle 




40 X 



Ambient temperature 

1342- I 



Air temperature at center nozzle vs. ambient temperature 



Pressure and temperature specifications 87 - 13 

Printed in Germany - XXXI, 1993 



928 Table of contents Volume V 



Page 

Body - General 

Special tools and shop materials for body repairs 50-01 

Repair dimensions 50-03 

Safety notes 50-05 

Body-Front Section 

Replacing part of front wheelhouse , 50-1 

Replacing front end partially 50-5 

Modifications on body front end 50-9 

Body-Center Section 

Replacing rocker pane! 51-1 

Body-Rear Section 

Replacing rear apron and quarter panel 53-1 

Replacing quarter panel end section 53-5 

Body repairs to foam-filled cavities 53-7 

Lids 

Removing and installing engine hood cable 55-1 

Replacing latch on rear lid lock (upper section) 55-3 

Removing and installing electric rear lid unlocking device 55-5 

Doors 

Removing and installing door 57-1 

Removing and installing door window and regulator 57-3 

Removing and installing door lock 57-6 

Checking door central locking system 57-7 

Replacing door lock cylinder . 57-15 

Modification to rotary knob lock 57-17 

Modification on unfinished shell 57-19 

Troubleshooting central locking system - from 1980 models 57-21 

Changes on doors and door lock cylinders 57-25 

Sun roof 

Removing and installing power sun roof 60-1 

Removing and installing drive motor and gearbox for sun roof 60-4 

Removing and installing wind deflector for sun roof 60-5 

Removing and installing gates, guide, cables and guide rails 60-6 

Modifications on sun roof 60-8 



Table of contents 1 

Printed in Germany - XXXI, 1993 



Volume V Table of contents 928 



Page 

Bumpers 

Removing and installing bumper 63-2 

Removing and installing nose panel, '87 models onward 63-4a 

Disassembling and assembling bumpers 63-5 

Removing and installing bumper 63-6 

Glases, Window Control 

Removing and installing power window operating switch 64-1 

Installing adhesive plate for inside rear view mirror 64-2 

Bonding the interior rearview mirror in place 64-2a 

Removing and installing windshield 64-3 

Removing and installing the bonded windshield 64-7 

Removing and installing the bonded rear side window 64-15 

Removing and installing windshield - 2-pack adhesive 64-21 

Removing and installing bonded rear side window - 2-pack adhesive 64-31 

Exterior Equipment 

Paint colors from 1978 models 66-01 

Paint colors from 1980 models 66-02 

Body paint colors from 1982 models 66-03 

Body paint colors from 1984 models 66-04 

Body paint colors from 1985 models 66-05 

Body paint colors, '86 models onward 66-06 

Body paint colors '87 models onward 66-07 

Body paint colors - 1989 models onward 66-08 

Body paint colors - 1990 models onward 66-09 

Body paint colors - 1991 models onward 66-010 

Body paint colors - 1992 modeis onward 66-01 1 

Removing and installing side guard strips 66-1 

Service installing side guard strips 66-3 

Removing and installing front spoiler 66-5 

Removing and installing rear spoiler 66-9 

Removing and installing outside mirror 66-13 

Service installing outside mirror on passenger's door 66-15 

Removing and installing sill covers 66-20 

Removing and installing rear spoiler 66-25 

Removing and installing front air dam 66-27 

Fitting the CLUB SPORT emblem 66-29 

Retrofitting new mirror generation for vehicles as of MY '87 66-31 



Printed in Germany - XXXI, 1993 



Table of contents 



Volume V 



Page 

Interior Equipment 

Removing and installing rear side trim panel 68-1 

Safety regulations for handling airbag vehicles 63-3 

Removing and installing the airbag steering wheel 68-5 

Removing and installing airbag components 68-6 

Checking the airbag system to ensure that long-term functioning is guaranteed 68-1 1 

Checking the safety belts 68-13 

Correct disposal of airbag units 68-15 

Diagnosis/Troubleshooting Airbag D68 - 1 

Seats 

Removing and installing power seat 72-1 

w Removing seat backrest motor 72-3 

Disassembling seat controls 72-4 

Disassembling left seat track and removing fore / aft seat control motor 72-5 

Disassembling right seat track and removing seat height control motor 72-6 

Seat and mirror position control system 72-7 

Seat and mirror position control system, method of operation 72-9 

Seat control unit, plug assignment 72-1 1 

Checking seat and mirror position control system 72-13 

Plug assignment, mirror control unit 72-17 

Checking mirror control unit 72-19 

Checking control panel 72-22 

Electrically adjustable seat 72-23 

Calibrating controllable seat heating 72-31 

Checking seat heating 72-33 

Instruments, Fuel Gauge, Alarm System 

Precautions when working on cars with electronic control units 90-01 

Location of relays and electronic controls in car 90-1 

Removing and installing instrument cluster 90-7 

Disassembling and assembling instrument cluster 90-8 

Removing and installing clock , 90-10 

Troubleshooting car radio 90-11 

Measuring antenna resistance 90-17 

Removing trim plate for radio opening 90-18 

Instrument cluster as from 1979 models 90-19 

Location of fuses and relays in car - 1980 model 90-20 

Removing and installing radio (digital radio Bamberg QTS) 90-25 

Checking fuel consumption indicator 90-27 

Troubleshooting central warning system 90-29 

Troubleshooting central warning system / Function test on central warning unit 90-31 



Table of contents 3 

Printed in Germany - XXXI, 1993 



Volume V Table of contents 928 



Page 

Central warning unit connection plan black piug 90-32 

Central warning unti connection plan yellow plug 90-33 

Single component function test 90-34 

Alarm system 928 90-41 

Service installing Blaupunkt SQR 22 radio 90-49 

Upshift indicator 90-53 

Checking burglar alarm 90-55 

Check auxiliary control unit - burglar alarm 90-56 

Backlit instrument cluster, removing and installing 90-57 

Advancing the odometer reading of the backlight instrument cluster 90-59 

Radio, Telephone, Bordcomputer 

Facilities for subsequent telephone installation 91-1 

Retrofitting CD player from model 89 onward 91-11 

Windshield Wipers and Washer 

Adjusting headlight cleaner jets 92-1 

Service installing rear window wiper 92-2 

Removing and installing windshield wipers beginning with 1983 models 92-6 

Exterior Lights, Lamps, Switches 

Bulb chart 94-1 

Aiming headlights 94-2 

Adjusting fog lights 94-3 

Removing and installing steering column switch 94-4 

Removing and installing switch in instrument cover 94-5 

Removing and installing sealed beam headlight units 94-6 

Headlight beam regulator, checking 94-8 

Headlight beam regulator, removing and installing 94-10 

Main headlamps, adjusting - USA ('80 models onward) 94-14 

interior Lights 

Bulb chart 96-1 

Control panel variations R.o.W 96-2 

Control panel variations USA 96-3 



4 



Table ol contents 

Printed in Germany - XXXI, 1993 



9 28 



General Information 




General Information 



928 



Tester for vacuum system - 9160 




Spot welder 

Inert gas welder for steel and galvanized metal 
Inert gas welder for aluminum parts 
Gas welder 

Cutting-off grinder, swing grinder 

Disc grinder - angled grinder 

Pneumatic gun with attachments, chisel etc. 

Shouldering pliers 

Beam compass - water scale 

Hydraulic 10 ton straightener with accessories 



Pneumatic guns, equipment and for longterm undercoating 

materials for cavity sealing 

for sealing jobs 
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Set of Attachements ENS 243.300 for Celette Alignment/Assembly Stand 




Note 

Both M 10 x_80 collared bolts included in attach- 
ment set ENS 243.300 are used to bolt the side 
member mounts to the body as shown in the figure. 
BY bolting the body at these points first, deviations 
in distance to the other frarre/ floor check points 
can be determined and the front side members can 
be located accurately. 

There are also two thin spacers for measurement 
of the upper shock absorber mounting point, in- 
stead of the thick spacers for models prior to 1979. 
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C = Front view 

D = Rear v iew 

KD = Checkpoints 

VS = Checkpoint: stabilizer bar 

PA = Pedal take-up 

I IT - Checkpoint: rear axle cross member 

ST = Checkpoint: rear axle shock absorber 

HA - Checkpoint: rear axle 

TS = Checkpoint; door hinge pivot axis 

LK = Checkpoint; steering rack 

VF = Checkpoint: spring strut 



VA = Checkpoint: front axle 

PD = Checkpoint: impact absorber 

All checkpoints are in reference to body flange 
surfaces. 
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Safety notes 

Observe the following safety notes when performing body repairs: 

Removal of components may change the gravity center of the vehicle. 

The vehicle may therefore have to be tied down by additional measures on the lifting platform. 

If welding or other spark-generating operations are performed in the vicinity of the battery, 
the battery must be removed as a rule. 

Rooms designated for body repairs may not be used to stock other vehicles without protection 
(risk of fire damage due to sparks, battery, paint and body glass damage). 

Be extremely careful when grinding or welding in the vicinity of the fuel tank and other parts of 
the fuel system. If necessary, remove any components affected. 

Do not weld, braze or solder any parts of the filled air conditioning system. This also applies to 
welding, brazing or soldering operations on the vehicle that 'may result in the risk of components 
of the air conditioning system warming up. 

When drying the vehicle following a respray, do not expose the vehicle to temperatures of 
max. 80'C for more than 2 hours. 

To protect electronic control units against excessive voltage when using electric welding equipment, 
observe the following safety measures: 

Disconnect clamp from negative battery terminal and cover negative battery terminal. 

Connect ground clamp of the electric welding equipment directly and as closely as possible to 
the component to be welded. Make sure no electrically insulated parts are located between the 
ground clamp and the welding location. 

Do not touch electronic control units and electric lines with the ground clamp or with the welding 
electrode. 



Safety notes 
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Treatment of electronic control units following accident repairs 

Following an accident, electronic control units have to be replaced only if at least one of the 
following conditions is met: 

The housing is visibly deformed or damaged. 

The support area and/or console is deformed (no outside damage evident on the unit). 

The connector is damaged or corroded due to moisture. 

• Operation check and/or self-diagnosis of the units reveals the following fault: 

"Control unit faulty ". 

If electronic components, e.g. the ABS control unit, have to be removed to allow repair operations 
to be performed and if they are to be reused afterwards, they must be checked for proper operation 
according to specifications after they have been refitted. 
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Front End 



REPLACING PART OF FRONT WHEEL HOUSE 



Includes 

Front bumper, front side member, lock cross member, lower cross member, impact absorber mount, 
engine hood. 

Removing 

Radiator with lines, headlight with motor and linkage, engine assembly as far as required. Disconnect 
battery. Bumper panel with carrier and impact tubes (absorbers), radiator grill, covers beneath fender, 
vacuum reservoir, control unit (tempostat), both front fenders, lock lower section, hood release cable, 
data plate. 

Note 

The main headlights do not have to be removed to take off the front fenders. 
Measuring Car 

Move car on to a platform and measure front end of car with a water level and compass (see repair con- 
trol dimensions). 

Remarks 

A front end gauge and set of Celelte straightening bench attachments are being prepared. 
Cutting Out Damaged Parts 



1. Cut off lock cross member and lower cross 
member (pneumatic chisel). 



2. Cut through wheel house wall as far as requi- 




red with a cutting wheel and outside of side 
member as far as required with a cutting wheel. 

Note 

Cut surfaces should be offset to each other. 
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3. Pull or grind off scrap metal. Straighten and 
grind down mating surfaces. 



4. Straighten inside of side member. 

Check installed position with a water level. 




Note 

Figure shows this check on car with slight 
front end damage. 

Installing 

1. Fit outside of side member and cut it off to 
overlap by about 10 mm. 



2. Grind down spot welding flange and coat with 
spot welding paint. 



3. Spot weld side member shells and inert gas 
weld mating surface. 



4. Fit wheel house wall, cut mating surface 
with an overlap and install. Check lateral 
position with a water level applied at ope- 
ning for headlight shaft. Spot weld wheel 
house and arc weld vertical seam on out- 
side. 




5. Install and spot weld impact absorber mount. 
Also tack weld with arc welder. 



6. Install entire lower cross member, check 
against front axle and weld. 
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7. Install lock member, spot and inert gas weld 
it lo wheel house, impact absorber mount and 




8. Install lid lock lower section. Secure it with 
pop rivets or 5 mm dia. screws. 



9 . Install and weld retractable headlight motor 
console perpendicular and parallel to center - 
line of car. 
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10. Install headlight shafts and mounts. 

Make sure that longer section of plastic plates 
face forward when installed (see arrow)! 
Install stop brr:t\.;' : -r ::t\'uliigk:; . 
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11. Install headlight motor, route wiring and 
fasten with straps on lock member and wheel 
house, connect plugs . 



16. Prime coat and seal (undercoat and sea- 
ling materials) all welded and spot welded 
seams as well as flanges. 




17. Install covers above and behind lower fen- 
der. 



18. Prepare car for painting. 



12. Install liners and stop pads on lock member, 
adjust lock cable. Install and adjust lid. 



13. Fit fender roughly. Position metal nuts on 
wheel house and hinge pillar, and install 
Terostat tape. Bolt fender supports. 



14. Install and bolt fender, making sure that 
there is uniform clearance to lid and doors. 



15. Align headlight with fender, tighten mount 
and outer shaft. 
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REPLACING FRONT END PARTIALLY 



C u : - i - i Ovi DiT.ijec ?an; 



General Information 

The best meihod of lepairing a damaged front 
end, of which the side members are bent or 
distorted in area of front axle or engine mounts, 
•would not be replacing up to the deformation 
border, but complete replacement of side mem- 
bers and wheel houses at original connection 
points of floor or firewall. 

These repairs can be best performed with help 
from the Celene straightening bench and 
pertinent attachment set ENS 243. 300 or front 
end gauge 9174. 

These instructions apply to both one- side and 
two-side repairs. 



1. Cut off end plate at body floor plate. 




2. Cut off wheel house wall and side member 
along firewall with a cutting wheel or 
pneumatic chisel. 



Re m ov ing 

Engine, transmission and front axle, radiator, 
headlights with motor and holders, fenders, 
covers and radiator grill, bumper with brackets 
and impact absorbers. 



3, Cut off cross member and front lock carrier 
on damaged side, as long as only one side is 
being replaced. 



Includes: 4. Pull off scrap metal from wheel house and 

side member. 

Front bumper, front side member, complete 
wheel house with reinforcement for spring strut, 
lock cross member and lower cross member. 
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Repairing 

1. Place body on Celene straightening bench 
and bolt down or use front end gauge 9174 
for repairs. 




2, Position complete side member and bolt to 
all attachment take-up points. 



3. Inert gas weld side member to floor plate 
and weld floor member on inside and out- 
side all the way through. 




50-6 Replacing Front End Partially 




4. Install wheel house, line up at fire wall and 
side member and tack weld. 



5. Spot or inert gas weld wheel house along side 
member flange and firewall. 



6. Position lower cross member and lock cross 
member with help from attachments or 
front end gauge, tack weld and weld. 
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7, Install spring sum console reinforcement, 9 Weld control arm console on inside of wheel 

hold with attachment and inert gas weld to house, 
side member and wheel house. 






Printed in Germany - II, 1973 



Replacing Front End Partially 



50 - 7 



Body / Front End 



9 28 



12. Weld console for concealed headlight motor. 




13. Apply prime coat paint and undercoating or 
sealing material to all welded seams and 
joints. Spray Tectyl sealant into cavities. 



14, Position and mount fenders, headlights and 
engine hood. 



15, Prepare car for painting. 
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MODIFICATIONS ON BODY FRONT END 



From Chassis No. 928 910 0025 (on 5 cars initially), 
928 910 0703 (standard production), 
928 920 0514 (standard production) 
and 928 920 9534 (standard production) 
the rear threaded inserts of different version are 
welded in members 1, Part No. 928 501 015 02/ 
928 501 016 03, to facilitate installation of the 
engine carrier. Part No. 928 375 011 03. 



Compare new threaded inserts (Fig. A) with the 
old version (Fig. B): 




Figure E 



1 . 


1 










#12,2 


1 "j 







1. The 2 mm longer bearing surface protruding 
from the side member and tapered downward. 

2. Inside diameter of threaded insert at bottom 
changed from 12. 2 mm to 10. 2 mm. 



M 10 x 85 mm bolts required for centering on 
Celeue straightening bench and front end 
gauge. 




figure A 



4. T2>e- pins of straightening attachment for 
Celette bench and front end gauge 9174 must 
be shortened by 2 mm for measuring procedures. 
Cars with old threaded inserts will then require 
use of 2 mm thick washers. 



5. New engine carrier, Part No, 928 473 011 03, 
can be installed on all cars, while former 
engine carrier can only be used in cars with 
old threaded inserts. 



6. Cross member, Part No. 928 501 091 02, is no 
longer used from the above mentioned chassis 
numbers, so that the welded nuts ha- e been 
omitted in rear of member 1 for new cars. 
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7. When repairing the body front end make sure 
side members are replaced by a side member 
version corresponding to the opposite side. 

The former member I, 

Part No. 928 501 015 02 left or 
928 501 016 03 right, 

valid up to the mentioned chassis numbers, 
will be replaced by members with Pan No. 
928 501 915 00 and 928 501 916 00 after 
depletion of stocks. These members have 
welded nuts at the rear for the omitted cross 
member, Part No. 928 501 091 02, so that 
they can be used in all cars, 

in only one member of new version is installed 
in an old car together with an old engine 
carrier, the tapered section of the threaded 
insert must be shortened (ground off) by 2 mm. 
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REPLACING DOOR ENTRANCE RAIL 



Removing 



1. Jack up car or place on a platform. Make sure 
that body is not subjected to torsional forces. 
Check: doors must open and close easily. 



6. Cut off spot welding flange on top and bottom 
of entrance rail frorn side member. Remove 
entrance rail. If necessary, straighten or re- 
place land and side member. 



2. Remove doors, unscrew hinges and door re- 
tainers, disconnect wire plugs, vacuum hoses 
and connecting pipe on side panel in footwell. 



7. Shoulder front mating surface on rail panel 
with a shoulder pliers, make cuts in edges to 
be able to have the proper shape. 



3. Remove entrance rail strip, door weatherstrip, 
seats, carpet, seat belts, trim and electric 
wires to an extent required. 



8. Grind off and pull of scrap metal on side mem- 
ber. Coat flanges with spot welding paint. 



Cutting and Straightening 



Installing 



4, Heat mating surface of entrance rail to fender 
(outer side panel) with a welding torch and 
melt off the tin. 



5. Grind through welded seam at fender with a 
cutting wheel. Cut off front end of rail actor- 
ding to the extent of damage. 



1. Fit and cut new rail panel. 




w 

Printed in Germany 



Replacing Door Entrance Rail 



51 - 1 



51 



2. Push in rear end of rail on fender (figure does 5. Grind down welded seams, tin. solder and 

not show fender). Clarrp and tack weld rail. finish. 




3. Install doors and check alignment with rail. 6. Check door alignment. Apply undercoating 

and cavity sealants. 




Prepare car for painting. 
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REPLACING TAIL PANEL AND FENDER { OUTER SIDE PANEL) 



Removing 

Place car on platform. Take off rear wheels. 
Disconnect battery wires. Unscrew covers in 
wheel house. 

Remove bumper panel, member and impact tu- 
bes (absorbers) . 

Remove weatherstrips on lid and door frame, side 
panel trim, side window, emergency seat, seat 
belt, luggage compartment cover, front seat and 
carp ets. 

Remove fuel tank flap, fuel and expansion tanks, 
filter and fuel pump, wires, hoses and holding 
straps. Detach insulation sheet on inside of side 
panel to an extent as required. 



4. Straighten rear cross member, side member and 
luggage compartment floor plate. 




Cutting ^* ^ tra ^ ten an( ^ g r ™d down spot welding flange. 

1. Cut out damaged fender at spot welding flan- 
ges with a pneumatic chisel and at sectional 
surfaces with a cutting wheel. First heat and 
melt tin off of rail mating surface with a wel- 
ding torch. 

Assem bling 

1. Spot weld tail panel and outer panel, align and 
cut to size. 
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Rear Body Section 



2. Coat flanges with spot welding paint, Bolt 
tail panel to impact tube mounts, clamp on 
cross member and straighten with a water 
level. 

Check installed position of lock to trunk lid. 




3. Depending on accessibility, spot weld if at 
all possible oi, if not, inert gas weld the ma- 
ting surfaces. 




4. Weld both sides of reinforcement bracket on 
inside of roof frame. 




5. Coat spot welding flanges with a welding 
paint . 



6. Fit fender and align with door and trunk lid. 
Check side window opening (gauges are 
being prepared). Align upper front mating 
surface with an overlap. Shoulder one sur- 
face with a shoulder pliers and make cuts in 
edges. 

Note 

Make the cut in a manner, that as little align- 
ment as possible will be required. 
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Rear Body Section 



7. Clamp fender in position, check installed posi- 9. Straighten welded seams and flanges, 
tion with doors, lid, window opening and bum- 
per panel, and tack weld. 
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11. Solder welded seams on rail, door frame, lid 
frame and fender end section, and prepare 
them for painting. 



12. Install lid and door locks. Check lid and 
door alignment, and correct if necessary. 



15, Seal spot welded flange in wheel house 
carefully and renew missing undercoat. 



16. Prepare car for painting. 



Note 

Special Tool 9172 (template for rear side panels 
to PU trim) can be used to accurately locate the 
upper end points and outer bearing surfaces of 
rear side panels to the PU trim, starting from 
the threaded surfaces of the impact tubes and 
absorbers. 




13. Check fit of side window. 



14. Fit bumper and panel, correct contour if 
necessary. 
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REPLACING FENDER END SECTION (OUTER SIDE PANEL) 



Removing 



Straightening and Assembling 



Place car on a platform and take off wheels. 

Disconnect battery wires. 

Unscrew rear cover in wheel house and remove 

antenna. 

Remove bumper panel, member and impact tu- 
bes (absorbers) . 

Remove side panel trim, side window, luggage 
compartment cover and insulation material to 
an extent as required. 



Cutting 

1. Cut off fender end section with a cutting 
wheel, pneumatic chisel etc. (determine 
cutting line to agree with extent of damage). 



1. Straighten tail panel and inner frame, and re" 
place outer tail panel if necessary. Check in- 
stalled position of impact tube mounts. 




2. Pull or grind off scrap metal . Clean mating 
surfaces and flanges to remove undercoating 
and paint, and grind smooth. 



3. Weld damaged spots. 



2. Straighten and grind spot welding flanges. 



3. Fit and cut fender. Cat mating surface at wheel 
opening flush. Coat spot welding flanges with 
spot welding paint. 



4. Tack weld fender with an oxyacetylene welder, 
align installed position with window opening 
(gauge or glass pane) and lower edge of lid. 



5. Spot weld flanges and weld seams. 
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6. Straighten and tin welded seams. 



Note 




7. Renew undercoat and prepare car for pain- 
ting* 



Special Tool 9172 (template for rear side panels 
to PU trim) can be used to accurately locate the 
upper end points and outer bearing surfaces of rear 
side panels to the PU trim, starting from the 
threaded surfaces of the impact tubes and ab- 
sorbers. 
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Body repairs to foam-filled cavities 

Instructions for part-section repairs to body sections with foam-filled cavities to reduce running 
noise 

Body construction work for production cars includes a number of carefully matched measures to re- 
duce running noise. One of these measures is the injection of foam into certain body cavities in the 
following areas 

- Upper B post 

- Complete cross-member 

- Lower C post 

- Inner rear side panel 

- Center left and right reinforcement 
using a special PUR (polyurethane) moulding foam. 
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When carrying out body repairs in these areas, particularly when part-sections only are replaced, the 
damaged sheet metal parts must be detached by mechanical methods (for instance by sawing, 
drilling and the use of suitable chisels), so that high temperatures are avoided. Before new parts 
are welded on or in, the synthetic foam must be removed, again by mechanical means such as pull- 
ing off followed by brushing with a wire brush, in the areas where welding is to take place. 
Note that no new foam is applied in these areas. 



Body repairs to foam-filled cavities 
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Lids 



REMOVING AND INSTALLING ENGINE HOOD CABLE 



1, Remove left front wheel. 4, Unscrew clamp on lock cross member and pull 

Unscrew cover in wheel housing. hood cable out of lock. 




5. Detach hood cable in wheel housing. 
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6. Pull off carpet in footwell above hood cable 8, Pull out hood cable through grommer into 

grip. Use a screwdriver to lift cover at pivot footwell. 
point of grip and press up cover on left side. 




7. Remove cable grip and lay aside. Drive out 
spiral pin and pull hood cable with protective 
sleeve forward out of the housing. 
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REPLACING LATCH ON REAR LID LOCK UPPER SECTION 



General 



2. Remove plastic latch, making sure thai the 
spring behind is not lost. 



If the edge of the plastic latch in lock upper section 
is worn and this is impairing the lock' s function, 
the latch of an installed lock upper section can be 
replaced. 

Parts required: 

Latch Part No. 928 512 161 02 

Rivet pin Part No. 928 512 165 02 




Removing and Installing 



1. Drive rivet pin out of housing from the riveted 
side with a 3 to 4 mm dia. punch. Counter- 
hold the opposite side! 



3. Install new latch with spring, pushing in the 
ipn:.; v-iih a sr-iill ictev.driver :::c latch 

bore aligns with the housing. 




4. Press in rivet pin and lock by punching. Rivet 
pin must not have lateral play. 



X a ! e 

If the lock cylinder has to be replaced, pull out 
pins on the side to be able to remove the cover. 



Note 



If it is difficult to drive out the rivet pin, drill 
out tivet with a 5 to 6 mm dia. drill bit. 
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REMOVING AND INSTALLING REAR LID UNLOCKING DEVICE 




Check lid lock upper and lower sections. 
Close lid, loosen bolts on bracket, pull 



2. Unciip operating rod on drive motor. motor down until unlocking cam rests on 

latch of lid lock upper section (slight 
resistance, do not press further in unlocking 




Note: 

Adjustments are made from passenger 
compartment. 
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REMOVING AND INSTALLING DOOR 



1. Pull off knob, unscrew knob liner and remove 
together with bearing shell. 



2. Unscrew grip shell on inside grip. Remove 
door trim panel from clips. 



3, Remove side nozzle. Remove outside mirror 
switch. Note wire colors and pull off plugs. 




4. Unscrew door trim panel screws, fold out 
armrest and unscrew screws covered with 
caps (see arrows). 




5, Remove door vent nozzle and unscrew bolt 




6. Take off door trim panel from clips at bottom 
and remove with armrest. 



7, Disconnect loudspeaker connections from door 
panel, pull off covering at narrowest opening 
point and saw through land, so that wire harness 
and vacuum hoses can be pulled through. Re- 
move door panel. 
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8. Pull off inside window sealing rail, Unclip 
window frame trim at top carefully and 
remove. 




9 , Pull off door sealing sheet. 

10. Detach door retainer and hinge;, and take off 
door. 



Note 

If there is door retainer noise, spray door retainer 
and retaining rod with a sliding metal lubricant, 
e.g. Metal-lit from Bielefeld. 



57-2 Removing and Installing Door 
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REMOVING AND INSTALLING DOOR WINDOW AND REGULATOR 



Removing 



1. Adjust door window (door trim panel removed), 
that slides on guide tube are accessible. 




2. Now unscrew slides and detach window lifting 
tube at top. 



3. Pull off inside window recess seal, then tilt 
and remove door window glass. 




Note 

Unscrew or detach guides (arrow) in upper door 
recess to improve accessibility (see figure to right). 



4. Unscrew window regulator from inside door panel 
(arrows), pull off electric wire plugs from motor 
and remove window regulator through large 
opening in inside door panel. 




Installing 

1, Place door window glass in door. 

2. Install guides (position inward). 
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4. Install window recess seals, window guides and 
ornamental frame. 




Note 

Use a plastic hammer to install ornamental frame 
on edge of window opening. Coat rubber parts 
with petroleum, to facilitate pressing them into 
ornamental frame grooves. In the past a liner 
was mounted in the front curve with pop rivets, 
in the outer holes of which the ornamental strip 
corner was installed. The new corners are mounted 
with clips. 



5. Set guide tube with mounted slides in center 
position and bolt to lifting rail , 




Note 

Make sure that wire harness is routed to outside 
mirror, so that it will not come in contact with 
glass. 

Lubricate window lifting rails and guide tube with 
a multi-purpose grease. 

6. Runup window until it is completely in window 
frame, adjusting guide tube mountings if 
necessary. 



57-4 Removing and Installing Door Window 
and Regulator 
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Loosen both slides to relieve pressure on 
window glass and then tighten. 



8. Lower window and measure distance to guide 
rail (5 to 6 mm) and adjust lower slide, that 
window glass runs in center of window frame. 
If necessary, loosen slides and tighten again 
after removing stress from window glass. 
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REMOVING AND INSTALLING DOOR LOCK 



1. Remove grommet plug from door frame and 
unscrew socket head screw. Remove lock 
cylinder and detach connector from door lock. 




3, Detach connecting rod from outside door 
handle to lock. Unscrew and pull out outside 
door handle. 




4. Rill off connecting hoses to control valve 

(driver's dcor) and vacuum control (passenger's 
door), and unscrew control parts. 



2, Unscrew and remove door lock cover. 




5, Unscrew self- locking screws on lock outside 
section. Unscrew inside door control and 
remove with inside lock parts. 





Note 

This lock cover was not used on the first cars 
manufactured. 

The figure shows front passenger's door with a 
guide rail. 



Note 

Hoses are connected on control valve in driver's 
door in red, blue and green as seen locking for- 
ward. In the passenger's door the red hose is 
connected on the vacuum switching part front 
inside and the green hose outside, so that locking 
will be simultaneous. 



57-6 Removing and Installing Door Lock 
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CHECKING DOOR CENTRAL LOCKING SYSTEM 



The central locking system of the doors employs vacuum. A vacuum of at least 400 mbar is required 
to guarantee operation. 

For testing, this vacuum can be provided by running engine for about 2 minutes or with a vacuum 
pump. 

The necessary vacuum can be produced with just several pump actions by using Special Tool 9160 
in a vacuum line, which is not connected with a vacuum tank. Pump would have to be operated 
about GO times when a vacuum tank is involved. 




Pump' $ scale shows about 45 an = 450 mm on barometric column, which is equal to about 600 mbar 
v acnum. 

If system is in good condition, the vacuum built up by engine will be sufficient for unlocking and 
locking even 2 days later. 

If central locking system fails, first check control lines of driver's door for leaks. 

If vacuum drops obviously while testing with a vacuum pump and without operating the central 
locking system, the control system has a leak. 

If unlocking and locking are not possible in spite of sufficient vacuum, the cause could be a 
mechanical defect, incorrect assembly or pinched hoses, impairing the control function. 

When functioning correctly, the catch buttons cf both doors must go up and down when un- 
locking and locking the driver's door with a key. 

Doors can only be locked when doors or strikers are closed. 
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Layout of Central Locking System 




1 = Control valve in driver's door 

2 = Vacuum switch in passenger's door 

3 = Vacuum tank in instrument panel 

4 = Check valve 

5 = Connector 

6 = Plug 

7 = Vacuum line to brake booster 
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Note 

In order to be able to seal hose connection of vacuum pump with control lines, one each coupling must 
be installed in the lines. 

When checking green line of driver's door with a vacuum pump. lock must lock. Red line = unlock. 

No vacuum will build up in other lock position. 

From Chassis No. 928 810 0554 
928 830 9521 
928 820 0054 

a special vacuum tank and check valve are installed underneath the instrument panel for the central 
locking system, therefore having a separate vacuum circuit from that of the heater and fresh air 
controls. 




Vacuum tank underneath instrument panel Test connection in engine compartment 
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As seen looking forward in car, vacuum lines on 
control valve of driver's door are red, blue and 
green. On vacuum switch, in passenger's door 
green is connected at rear and red front inside. 




Foam rubber strips must be used underneath plastic 
lines routed to the doors on the door inside panel. 
Lines are held with clamps, while downward 
leading lines are mounted with clips. 




With this arrangement red lines are used to lock When checking blue line leading to driver s door 

system and green for unlocking. with a vacuum pump, there must be no drop in 

pressure without operation of locks. When locking 
and unlocking, pressure gauge could show up to 
approx. 20 mbar loss in each case. 

When testing the red or green line with a vacuum 
pump alternately, the locks of the doors must 
lock or unlock respectively. 



important 

This test requires that the doors or strikers be 
closed.' 
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57 



TROUBLESHOOTING CENTRAL LOCKING SYSTEM 



Unlock driver's door with key 
Passenger's door is not unlocked 



Car was not used for longer than 2 days (per- 
missible vacuum loss). 



Start engine briefly and then check lock action. 
If system is in good condition, it should be 
possible to operate lock about 10 times. 



Vacuum Loss: 



1. Troubleshooting - Supply Line 



Disconnect blue control line in footwell on 
left side. Connect vacuum pump to blue hose 
leading to vacuum tank. Pun engine briefly 
or build up 400 to 500 mbar with pump and 
observe pressure gauge. Gauge must remain 
constand without lock operation. 



If pressure drops, check valve, vacuum tank 
or hoses have leaks. 
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2. Troubleshooting - Left Door 

Connect vacuum pump on blue hose leading 
to door lock and produce vacuum. Operate 
door lock with key and observe vacuum. Leaks 
could be in hoses or control valve. 



Remove door trim panel and replace damaged 
parts . 




Connect green and red lines to vacuum pump 
alternately. 



A line has been pinched, if lock does not 
function and there is no drop in vacuum. 




Defect could be found at rubber hoses in door 
area or connecting tube to footweU. 



If there is a loss in vacuum, 
control valve has a leak or there is a mechani- 
cal defect in lock mechanism. 
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3. Troubleshooting - Right Door 



Connect vacuum pump at connecting point 
in footwell on left side, alternately, to red 
and green lines leading to right door, Vacuum 
built up in red line should lock and in green 
line unlock lock. 




If pressure drops without operating of lock, 
connect vacuum pump at connecting points 
on right side of footwell. If locking system 
functions, the source of defect is located 
inbetween. 



Vaccum available, but no locking action. 



Control lines are pinched or vacuum switch 
is not positioned correctly. 



Remove door trim panel, replace control 
lines if necessary or adjust position of vacuum 
switch in horizontal slots in inside door panel. 
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4. Troubleshooting - Lock Mechanism 

Possible Defects on Both Doors: 

1. Defective lock cylinder. 

2. Broken drive dog on lock cylinder. 

Driver's door 

3. Detached connecting or locking rod. 



4. Lock mechanism too tight or clamped. 




Passenger's door 
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REPLACING DOOR LOCK CYLINDERS 



As from Chassis No, 928 810 2412 

928 820 0884 

928 920 9511 
new door lock cylinders with a black escutcheon 
are installed in all models. The old lock cylinders 
with a ehromeplaied escutcheon ate replaced by 
new lock cylinders, Part No. 928 537 90 J 02 with 
even codes or Pan No, 928 537 903 02 with un- 
even codes. 

If new lock cylinders are installed in cars prior 
to the above mentioned chassi; numbers, old 
operating rod must also be exchanged against a 
new one having Part No. 928 537 111 03. 




A * B 

A - Old Version B - New Version 



Removing and Installing 



1. Pull off grommet from door frame and unscrew 
socket head screw. 



2, Loosen metal screw (arrow} and pull out lock 
cylinder far enough, that operating rod can be 
detached. 




3, Detach operating rod from inner lock. Attach 
new operating rod on inner lock' s ball pin and 
lock cylinder. 
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4. Press lock cover plate forward with a screw- 
driver, so that lock cylinder can be guided in 
all the way. 




5. Install mounting screws for lock cylinder and 
lock cover, and press in grommet. 



Note 

Never use grease containing copper powder or 
other electrically conductive materials near the 
door lock cylinder contact switch of cars with 
an alarm system. 

The alarm system could sound off on its own 
through the effects of moisture and electrically 
conductive grease. 
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MODIFICATION ON ROTARY KNOB LOCK 



As from Chassis No. 928 810 1853 

928 820 0661 

928 820 9552 
a modified rotary knob bearing is installed in all 
models. 



This modification covers: 

1. Rotary knob bearing 

Driver' s door Part No. 928 537 095 02 
Passenger' s door Part No. 928 537 09 6 02 

Part No. 928 537 585 02 



2. Bearing shell 

3. Rotary knob 

4. Cap 



Part No. 928 537 581 03 
Part No. 911 537 703 00 



The former roiary knob bearing parts are tin valid 
and will be replaced by the new parts. 



Installin g 



1. Insert rotary knob bearing. Attach safety rod on 
rotary knob bearing and inner locfe, snd monnl 
rotary knob bearing. 




When installing in doors of cars prior to the above 
mentioned chassis numbers, the door trim must 
be removed and the plastic sheet pulled off 
partially. 

Open up opening in door inner panel for rotary 
knob bearing (arrow) to approx. 26 mm dia. 




Driver' s door 




Passenger' S door 



2. Paste on plastic sheet and install doot trim. 



On driver' s door fasten control valve with vacuum 
lines on rotary knob bearing at exact center with 
hose tape. 



Modification on Rotary Knob Lock 
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3. Turn up bearing shell to position on door trim. 




4. p.:;; an rotary knob and mount with washer 
and self- locking nui. 




5. Press on cap. 
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MODIFICATION ON UNFINISHED DOOR SHELL 



The opening for the door safety light must be 
made in spare doors at the door pillar as shown 
in the case oF former version door shells for cars 
from 1980 models. 

Dimensions in mm. 
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TROUBLESHOOTING CENTRAL LOCKING 



Checking Power Supply 
N ot e 

The central locking system only works with the 
ignition turned off. If the ignition is turned on, 
the window lifting relay will interrupt the power 
supply to the controls. 



Check fuse no. 21 and both line fuses (0,4 A fine 
wire fuses) of left and right controls. 

They are located in loose fuse holders behind the 
central electric board. 




If fuses rated 0. 25 A or others have been installed, 
replace them with 0.4 A fuses. 



SYSTEM - From 19 80 Models 



Finding Defective Side 

Both controls are connected with each other elec- 
trically and could influence each other when de- 
fective. 

To prevent this, disconnect the multiple pin 
plug of the wire harness in the passenger' s door 
to the right hand side of the central electric 
board. 




Check function of electric locking system on 
driver" s side to find the defective side. 



Note 

The central locking system can only function 
properly when the lock mechanism moves 
easily, does not seize and the lock cylinders 
are okay. 
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Removing Controls and Checking Function after Removal 



1. Remove door trim panel. 



Note 



If still disconnected, connect multiple pin 
plug of wire harness for passenger' s door. 



If a test lamp is used to check the plugs, it could 
happen that the control will be switched on 
(power flow via test lamp). 




1 = green /black 

2 = yellow 

3 = brown 

4 = red /white 



3. There should be battery voltage between lines 
of red /white term. 4 and brown term. 3 (igni- 
tion turned off). 



4. With the opposite side in unlocked position, 
the following voltage conditions should be 
prevailling at term. 1 and 2: 

Wire, yellow term. 2 - with voltage. 

Wire, green/black term. 1 - without voltage. 

Voltage should be opposite when in locked 
position. 

If voltage is not as described, replace contiol 
for opposite side or check wire harness. 



6. Remove control. 
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7. Disconnect transmitting linkage at winder. 




Winder must turn easily from stop to stop. Re- 
place the control when movement is hard. 



8. Connect plugs on removed control (ignition 
turned off). 




Turn winder clockwise from 1 to 2 by hand. 

Control should switch on in position 2 and 

continue turning to 3. 

6 o 
Turn winder further by hand about 45 (3 to 

4). The control should turn further to initial 

point 1. 

Replace control, if function is not correct. 



Doors 




Installing and Adjusting Control 
Note 

Mount control with the original M 6 x 8 bolts. 
Longer bolts would impair clearance of winder. 

1. Install control, 

2. Pull up inner door recess seal above the con- 
trol, so that position of winder to transmitting 
linkage can be observed from above after 
installation of control. 




3, New controls are supplied in locked position; 
the winder faces right in installed position. 
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4. To adjust, move lock mechanism of opened 
door to "closed" position and push in locking 
button. 




5. Hold winder of control in position 1 against 
stop. 

Ball socket on linkage must be aligned with 
ball head of winder. 



6. Unlock door and open the door lock by 
operating the inside or outside handle. 



Check function of locks on both doors prior 
to final assembly. 

Locking buttons must be pushed in by at 
least 3 mm before the controls run. 



Note 

Doors can ooly be locked when both doors are 
closed. If one door is open when locking the 
doors, the locking system will return to open 
state. 




If ball socket and ball head are not aligned, 
correct position of control in mounting bores 
or file slots, if necessary. 
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Doors 



CHANGES ON DOORS AND DOOR LOCK CYLINDERS 



The mounting points have been changed on doors Old Version Door Lock Cylinder - 

and door lock cylinders. A 26 mm 

New Version Door Lock Cylinder - 
B 29 mm 



Old Version Doors 




Since the old version doors still have the old 
mounting point, old or new door lock cylinders 
may be installed by filing the door mounting 
New Version Doors point. 



A 6.4 mm dia. washer, a 6 mm dta. lock washer 
and a M 6 x 8 mm fillister head screw are required 
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Doors with the new mounting point end new door 
lock cylinder require a spacer, 6.4 mm dia. washer, 
and a M 6 x 18 mm fillister head screw. 



File mounting point if necessary, installation of 
the door lock cylinder requires use of a 6.4 mm dia. 
washer, 6 mm dia. lock washer and a M 6 x 8 mm 
fillister head screw. 




The following procedures are required to install an 
old door lock cylinder in doors with the new 
mounting point. 



Fit in door lock cylinder. Check distance between 
mounting point and door lock cylinder. Change 
mounting point with the locally made tool in such 
a manner, that door lock cylinder and mounting 
point are in same level. 
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Sun Roof 



60 



REMOVING AND INSTALLING POWER 
(WITHOUT REMOVING GATES) 

Removing 

1 . Open sun roof lid to rear end position. 
Unsrew sun roof liner mounting screws. 




2. Pull out sun roof liner toward front. 




3. Detach front guide and gates by 
loosening screws on sun roof. 
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4. Close sun roof lid but for gap of approx. 
1 0 mm. Lift front end of sun roof [id 
slightly, push back sun roof lid out of 
guides and lift off toward front. 




Removing and Installing 60- 1 

Power Sun Roof 




Sun Roof 



Installing 

1 . Check attachments before installing the 
sun roof lid {iid seals, gates and guides). 
Replace parts, if necessary. 




Installation is in reverse sequence. 

2. Adjust sun roof liner that trim runs 
over roof frame without friction. 



928 




Note 

Proceed as follows, if sun roof lid had been 
disconnected on the gate mounting screws 
or the gates had been replaced. 




1 . Correct the distance between gates, if 
necessary between brackets and gates, 
with washers. 



6G - 2 Removing and Installing 
Power Sun Roof 
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Sun Roof 




2. After closing the sun roof lid, the rear 
end of the lid must be in same plane as 
the roof panel. Height can be corrected 
with the rear gate screws. 




3. The lid's front edge can be adjusted to 
the roof plane with the recessed 
adjusting screws, whereby the mounting 
screws must be loosened first. 
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REMOVING AND INSTALLING DRIVE MOTOR AND GEARBOX FOR SUN ROOF 



Removing 

1 . Pull down rear end of cover slightly, 
disconnect spring wire and take off 
cover toward rear. 




2. Disconnect wire plugs. Unscrew mounting 
nuts and screw. Take off motor and 
gearbox. 




3. Check rubber/metal mounts, replacing 
if necessary. 




Installing 

Check motor, gearbox and clutch for 
damage before installing, replacing if 
necessary. Installation is in reverse 
sequence. 



60 - 4 Removing and Installing 

Drive Motor and Gearbox 
for Sun Roof 
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Sun Roof 



REMOVING AND INSTALLING WIND DEFLECTOR FOR SUN ROOF 
Removing 



1 . Open sun roof lid and unscrew deflector 
opener mounting screws. 




2. Unclip locks on pins. 





Installing 

1. Inspect all parts ^uboer pads, opener, 
pins, washers and locks), replacing parts 
when necessary, before installing the 
wind deflector. 



3. Press pins out of hinges and take wind 
deflector with opener out of car. 




2. Installation is in reverse sequence. 
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REMOVING AND INSTALLING GATES, GUIDE, CABLES AND GUIDE RAILS 



Note 

Sun roof gearbox is removed. 
Removing 

1 . Take gates off of guide rails toward 
inside. 



3. Lift front end of guide rails and push 
out guide toward front. 




4. Pull out cables toward front (only 
possible after removal of gearbox). 




2. Push back front guide, unscrew mounting 
screws of front cover plate and guide 




60-6 Removing and Installing 
Gates, Guide, Cables and 
Guide Rails 
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Sun Roof 



5. Pull guide rails out of spring clamps 
aid remove toward front. 




Installing 

Insp&ct all parts for damage before 
installing, replacing parts if necessary. 




Lubricate all parts thoroughly with a 
special grease, e.g. Golde LS 2049 
(application range from - 20° / 4° F + 
90° C / 194° F). 




Installation is in reverse sequence. 
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MODIFICATIONS ON SUN ROOF 

Different modifications have been made on 
the sun roof since 1 978 models to 
improve the function. 

1. The rear cross guide with the connecting 
rods attached to the gates and stop plates 
bolted on the sun roof and shim plates 
have been omitted and replaced by a 
water drain plate, which is bolted direct 
to the sun roof lid at rear. 




Old Version 



2. The velvet strip applied on the sun roof 
lid all around was replaced by a new 
part, which has an additionally flaked 
lip to prevent wind noise and improve 
sealing, 

3. The front bolt holes in the front guide 
rails and lid hinge have been moved 
forward by 12 mm. In addition, in the 
middle of the new guide rail there is a 
third spring tongue resting against the 
sun roof head liner. 




4. The height of the sun roof frame has 
been increased to improve clearance for 
lowering and returning. 



60 - 8 Modifications on Sun Roof 
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Bumpers 



w 



No, 


Df^rHnt i on 


Qty , 


Note When 


Special 
Instructions 


1 


Panel 


l 


Detach at fender 


First fit panel on body, 










and top and bottom 


machine/ grind off bea- 










cross member, then 


ring surfaces. Rivet 










pull forward a little 


r.oiuing strips, raini 










and disconnect hose 


with PUR paint and 










at SDiav iet 


install weatherstrip 




2 


End cover 


2 








3 


Cover frame 


2 








4 


Metal screw 


4 








5 


Holding strip, upper 


2 


R^rjlar^ if n^res - 


Mount on nan el with 

^-J LIJ 1 t Wll CU1 J.V.L1 










sary. Drill out ri- 


pop rivets 










vets 






6 


Holding strip, side 


2 


Replace, if neces- 


Mount on panel with 










sary, nnii out. n 


pop rivers 










vets 






7 


Cover rail 


1 


Replace, if neces- 












sary 






8 


Metal screw 


5 








9 


Self-locking nut 


30 








10 


Washer 


30 








11 


Headlight spray jet 


2 


Open hose clip, de- 


Aim at center of head- 










tach hose 


light Twil"K 0 1 

iignT wirnyun 




12 


Gasket 


2 








13 


Plastic nut 


2 








14 


Screw 


2 








15 


Washer 


2 








16 


Lockwasher 


2 








17 


Radiator grill 


1 


Replace, if neces- 


Insert plugs in moun- 










sary 


ting holes on bottom 












cross member 




18 


Screw 


3 








19 


Screw 


3 








20 


Lockwasher 


6 








21 


Cage nut 


3 
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No. 


1 

Description 


Qty. 


Note When 


Special 


22 


Rubber plug 


3 








23 


Carrier 


1 


Straighten only slight 
damage, otherwise 
replace 






2-i 


Impact tube 


2 


Replace damaged 
parts 


Bolt on carrier to 
fit body 




24a 


Impact absorber 


2 


Replace damaged 
parts 


Bolt on carrier to 
fit body 




25 


Cyl. head bolt 


£f 








26 


Washer 


2 








27 


Eccentric disc 


2 




Carrier can be off- 
set depending on in- 
stalled position 




28 


Bolt 
Washer 


4 








3C 


Washer 


_ 








31 


Turn signal 


2 


Remove carrier, then 
disassemble 


Mount on carrier be- 
fore installation. Ad- 
just on finished car. 
Fasten wires with clips 




32 


High bearr. headlight 


2 








33 


Fog headlight 


2 
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Bumpers 



REMOVING AND INSTALLING NOSE PANEL , l 87 MODELS ONWARD 



Removing 

1. Remove wheels and front air dam. 

2. Remove wheel -arch inner panel 
mounting bolts and remove 
wheel-arch inner panels from car. 




3. Remove wheel -well cover mounting 
bolts, disconnect air hose for 
outside-temperature sensor on 
left-hand side of car and remove 
wheel -well covers. 




4. Unplug electrical connections. 
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5. Remove bolts holding panel to 6. Remove cover-strip mounting bolts 

front fenders. holding strip to front end 

section and remove panel from car. 




2. When mounting the panel, check to 



ensure that the gaps between the 




63 - 4 b Removing and Installing Nose Panel, 
'87 Models Onward 
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Bumpers 



DISASSEMBLING AND ASSEMBLING BUMPERS 



The high beam and fog headlights as well as the turn signals are removed or installed with the carrier. 
Wires are fastened to the carrier with hose clip; for protection. 




The carrier and/or panel do r.ot have to be removed to replace single parts. 
Auxiliary headlights can be replaced after unscrewing the radiator grill and cover frame. 
Single turn signal lamps and fog headlights can be replaced from underneath the fender. 
Mark wires to prevent mixups! 

Note 

Until introduction of new PU trim, a weatherstrip is pasted along the entire mating surface to the body 
and fastened with clips. It is used to compensate for or cover up small irregularities in the body con- 
tour. 

Pointing 

The panels are coated with a special polyurethane (PUR) paint, which is extremely elastic and scratch- 
proof. 

New paint jobs or the painting of large areas require the use of this paint, whereby the entire part must 
be ground clean and sprayed. 

Scratches and small damage areas can be touched up with normal body paints. 

o 

When placed in an oven for drying (max. GO C) the panels should be placed on aluminum carriers or 
special stands to prevent per man en I distortion. 
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Bumpers 



63 



No. 


Description 


Qty. 


Note When 
Re moving 


Installing 


Special 
Instructions 


i 


Panel 


1 


Detach panel on 
inside of fc^dei i~c 
top center 


Align panel with fender, 
grind as required, coat 
Vh nn J uk paini, river 
holding strips, install 
weatherstrip 




■j 


End cover 


2 


Pull out, now 
carrier mount- 
ing bolts are 
accessible 






3 


Holding strip, 
upper 


2 


Replace, if da- 
maged 


Mount on panel w:::; 
pop rivets 




4 


Holding strip, center 


2 


Replace, if da- 
maged 


Mount on panel with 
pop rivets 




5 


Holding strip, lower 


2 


Replace, if da- 
maged 


Mount on panel with 
pop rivets 




6 

i 


Self -locking nut 
Washer 


17 
17 








8 


Rein for cemenl rail 


1 




Mount to bottom of 
panel with pop rivets 




9 


Cover rail 


1 








10 


Countersunk screw 


5 








11 


Allen head screw 


9 


Replaced by posi- 
tions j f 10 






12 
13 


Cap 

Tail light 


9 
2 


Replaced by posi- 
tions 9 + 10 






14 


License plate light 


2 








14a 


Cover frame 


2 


Unscrew, pull out 
lamp, pull off wires 






15 


Metal screw 


4 








16 


Carrier 


1 


Straighten only slight 
damage, otherwise re- 
place 
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No. 


Description 


Qty. 


Note When 
Removing 


Installing 


Special 
Instructions 




Threaded plate 


2 




Lock in guide 




IS 


Cyl. head bolt 


2 


Accessible after 
removal of end cover 






19 
2[ 


Washer 

Eccentric disc 


2 
2 




Carrier will be off- 
set depending on in- 
stalled position 




21 


Support 


2 








22 


Metal screw 


2 




Bolt support to carrier 




23 


Impact tube 


2 


Replace damaged 
p? rts 


Align installed posi- 
tion with carrier 




23a 


Impact absorber 


2 


Replace damaged 
parts 


Align installed posi- 
tion with carrier 




24 


Bolt 


4 








■■>h 


Lock washer 


8 








26 


Washer 


8 








27 


Tail fog light 


1 


Pull off cover frame 


Cut out opening in 
new panel with a knife 
Install light on carrier 
and adjust 


• 


28 


Washer 


3 








29 


Lockwasher 


1 








30 


Nut 


1 








31 


Rubber pad (USA) 


2 


Detach from carrier 


Cut out holder open- 
ing in new panel, mea 
sure hole and install 




32 


Self-locking nut 


4 
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REMOVING AND INSTALLING BUMPER 



1. The panel is bolted to fender with five bolts 
on the right side and four bolts on the left side. 
First remove plastic cover on left rear wheel 
house. 



2. Until introduction of new PU panels, a weather- 
strip has to be pasted on the mating surfaces to 
the rear side panels and fastened with clips. 
In this manner small irregularities in the body 
contour can be equallized or covered up. 




3. Tail lights can be removed with the panel, if 
rubber grommets are pulled out of tail panel 
and the then accessible plugs are disconnec- 
ted. 



4. Tears or impressions in PU parts can be pasted 
and filled in with engineering adheslves from 
3 M, Art. No. 8101 or 3535 B/A. 
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The mounting of rubber pads on [he rear bumper 
has been changed for USA cars since the 1979 
models. 



Pai Qting 



Cut out the bumper trim in area of the rubber pads 
prior to installing. 



The PU panels are coated with a special polyure- 
thane (PUR) paint, which is ex;remely elastic 
and scratchproof. 



Openings around the bolt and holder must be 
generous enough that the trim cannot be stressed 
or damaged when installing the rubber pads. 




New paint jobs or the painting of large damaged 
areas require this paint, whereby the entire part 
must be ground clean and sprayed. 

Only scratches or insignificant paint damage can 
be touched up with normal body paint. 

Panels installed free of tension, no waves or 
distortion visible, do not have to be removed 
when car is placed in an oven for drying (max. 
object temperature 80 C). 

o 

When drying panels in an oven (max. 60 C), 
make sure that outer surfaces are not loaded 
(e. g. place on styroper packing material or 
aluminum carriers). This will prevent permanent 
distortion. 



Note 

It is recommended to make the openings with a 
piercing saw. 
Dimensions in mm. 
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REMOVING AND INSTALLING POWER WINDOW OPERATING SWITCH 
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INSTALLING ADHESIVE PLATE FOR INSIDE REAR VIEW MIRROR 



An inside rear view mirror which has fallen 
off can be pasted again, if the adhesive plate 
(Part No. 477 845 043} and glass are not 
damaged. 

Also applicable for the Sekuriflex^wind- 
shield. 



Materials Required 

Loctite 3 1 2 , Pa rt No . 000 .043.05 1 .00 
Activator Loctite IMF 
Part No. 000.043.052.00 



Installing Mirror Base 

1. Mark installed position on outside of 
glass. Dimensions: 1 10 mm from roof 
edge to mirror base ca. 630 mm from A 
pillar to center of glass. 

2. Remove all remainders of adhesive from 
windshield and adhesive plate and clean 
with fresh gasolin 80/110. 

3. Spray a thin coat of Activator 31 2 NF on 
adhesive surface of windshield and 
allow to dry about 2 minutes. 

4. Inject one drop of Loctite 312 on to 
adhesive plate and press on firmly. Turn 
adhesive plate, until some Loctite 
squeezes out on edges. 

5. Position adhesive plate correctly, 
holding groove vertical, and press on for 
about 30 to 40 seconds. 

6. Install inside mirror carefully after 
waiting about 1 hour. 




Note 



After 1 hour approx. 60% and after 24 
hours 100% of the adhesive strength has 
been reached. 
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Bonding the interior rearview mirror in place 

The following materials are required for bonding of the complete interior rearview mirror: 




752-64 



A = Cleaning solution (000 043.157,00)* 

B = Primer (000.043.158.00)* 

C = Cover sheet {000.043.177.00)* 

D = Activator (000.043.052.00)* 

E = Adhesive (000.043.051 .00)* 



* Porsche part no. 
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Bonding the interior rearview mirror in place 
Bonding the fully assembled interior mirror to the windshield 




64 - 2b 



Bonding the interior rearview mirror in place 

Printed in Germany - XXVII, 1991 



928 



Glasses, Window Control 



64 



Bonding the interior rearview mirror in place 



Bonding the fully assembled interior mirror to the windshield 



No. Operation 

1 Mark position of interior 

rearview mirror 



Remove adhesive residue 



Roughen bonding pfate of 
rearview mirror 

Clean bonding plate of 
rearview mirror 

Clean bonding area 
of windshield 

Mask off bonding area 
of windshield 



Prime bonding area 
of windshield 



Instructions 

Mark position of adhesive plate on outside of windshield. 
Dimension A = 630 mm 
Dimension B = 110 mm 

Remove adhesive residue from windshield mechanically 
using a scraper. 

Remove adhesive residue from bonding plate of rear- 
view mirror mechanically using a scraper. 

Roughen bonding plate of rearview mirror mechanically 
using sanding paper. 

Clean bonding plate of rearview mirror using 
cleaning solution (A). 

Clean bonding area of windshield using cleaning 
solution (A). 

Mask off bonding area of windshield using primer tem- 
plate (cover sheet C). 

The position mark of the interior rearview mirror must 
be visible in the middle of the primer template. 

Apply a thin coat of primer (B) to the masked bonding 
area of the windshield. 



Caution: Allow a flash-off time of 15 to 20 minutes! 



Bonding the interior rearview mirror in place 
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No. Operation 

4 Activate bonding area of 

windshield 



Instructions 

Spray activator (D) onto bonding area 
of the windshield. 



Caution: Allow a flash-off lime of 2 minutes! 



Remove primer template 



Apply adhesive to bonding 
plate 

Bond rearview mirror in place 



Apply a drop of adhesive (E) to the bonding plate of 
the rearview mirror. 

Press bonding plate of rearview mirror against primered 
and activated windshield area. 



Note: Press mirror in place for approx. 40 - 50 sec.! 



Note: 

Bonding strength 
60 % after 1 hour 
100 % after 24 hours 



64 - 2d 



Bonding the interior rearview mirror in place 

Printed in Germany - XXVII, 1991 



Windows 



REMOVING AND INSTALLING WINDSHIELD 



Removing 

1. Lift off cap on windshield wiper and loosen 
screws. Set up wiper arm and move it back 
and forth, until the wiper arm can be remo- 
ved. 



2. Knock side ornamental strips off of retaining 
rail with a wood wedge. 




3. Pull out upper ornamental strip. 



^, Or. sr. engine ;.c..:c, crew ar.c e apron 

pane] . 




5. Unscrew sun visor mounts. Remove inside 
mirror by pressing up. Remove metal screw 
(see arrow) from A pillar. Pull down head- 
liner on left and right sides far enough that 
the front clips can be disconnected. 
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6. First press side pads up and in, and then pull 
them out. 




7. Press the steel wire from Repair Kit 477 898 
Oil through windshield weatherstrip at an 
upper corner and secure it inside of Special 
Tool VW 1351 (similar to a screwdriver) . Now 
pull the wire toward the inside and hold it on 
the weatherstrip with the special tool. Use the 
grip to pull the wire in up to this point. Re- 
peat this procedure around entire windshield. 



Note 

To prevent the weatherstrip from sticking to- 
gether again, press out the window glass care- 
fully at the same time or place a small block 
underneath. 

Broken windows can be pressed out and the 
weatherstrip cut through with a knife. 

Cover inside of car to protect sensitive areas 
against glass splitters. 



8. Remove remainders of adhesive from win- 
dow and flange. 

Note 

Remainders of adhesive are best removed from 
window and flange by dabbing with a little sea- 
lant material. 




Installing 

1. Place windshield in body, position and mark. 
P.ice ;-:-c;r bloc!-" or S?"o~] wir.co:-- :"a::ac. 



2. Clean edge of glass and flange with acetone. 
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Windows 



3. Apply a coat of primer to adhesive surfaces on 
window and flange. 




Note 

Do not apply a second coat of priming solution 
after air-drying; this would impair adhesion. 

4. Place cord seal in window opening and connect 
ends with a diagonal cut. 



5. Install window glass with suction cups. Press or 
tight enough all around, that sealing cord fits 
well everywhere. Distance between flange and 
upper edge of glass should be 10. 5 mm. 




■I. 1:. omai ;c::\,. Tips. 



. Install side pads, heful.irser a~c visors. 



8. Install inside mirror. 





9. Install apron panel and windshield wipers. 
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Removing and installing the bonded windshield 

The following tools and materials are required for removal and installation of the bonded windshield: 




64 ■ 341 



A 


Cutting device 


VAG 1561 


VW Werk AG 


B 


Double suction cup 




VAG 1344CS equipment sales 


C 


Glue gun 


VAG 1344/1 




D 


Scrapping knife 


6.39.03.113.02.2 


e g. C & E FEIN GmbH & Co. 








Postfach 172 


E 


Cutting knife U-shape 


6.39.03.127.01.4 


7000 Stuttgart 1 


F 


Adhesive set 


000.043.038.01 


Porsche Parts Service 


F1 


- Adhesive sealing comp. 






F2 


- Working nozzle 






F3 


- Cleaning solution 






F4 


- Body primer 






F5 


- Glass primer 






F6 


-Swab 







Removing and installing the bonded windshield 
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Removing and installing the bonded windshield 
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Removing and installing the bonded windshield 



No. Work step 



Instructions 



Remove the wipers 



Unscrew the hexagon nuts, lift off washers 
and wipers. 



Move sleeves 



Separate transition from cover strips at top to water col- 
lection strip on right and left by moving the sleeves. 



Remove the water collection 



Drive the right and left water collection strips out of the 
holding rails by means of a wooden wedge. 



Remove the top cover strip 

3 - Top cover strip 

4 - Sealing tapes 

5 - Adhesive tape 



Remove the top cover strip from the plug-in clips using 
a plastic or wooden wedge. Remove the adhesive tape 
and sealing tapes. 



Remove the cowl panels Open lid. Unscrew hexagon sheet metal screws. Re- 

6 - Hexagon sheet metat screws move washers. Unscrew one sheet metal screw in each 

7 - Washers case at the right and left ends of the cowl panel, remove 

8 - Sealing washers washers and remove cowl panel with seal. 

9 - Sheet metal screws 

10 - Washers 

1 1 - Cowl panel 

12 - Seal 



13 Remove spacerbiocks Remove the spacer blocks at the bottom between the 

bodywork and windshield. 

Unscrew the sun Unscrew the slotted oval trim-head tapping screws and 

visor bearing remove the sun visor bearing with sun visor. 

14 - Slotted oval trim-head tapping 

screws 

1 5 - Sun visor bearing 

16 Lift off the inside mirror Lift off the inside mirror upwards from the fixing plate 

parallel to the windshield. 



Removing and installing the bonded windshield 64 - 
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No. 



Work step 



Instructions 



17 
18 



Remove the A - column 
panels 

- Sheet metal screw 

- A - column panel 



Unscrew the sheet metal screw on the A-column. Un- 
hook the front clips by pulling down the headlining on 
the right and left. Press the A-column panels inwards at 
the top and then pull out. 



19 Attach a cover to the 

Instrument panel 



Cover the instrument panel to avoid soiling or damage. 



Open the door windows 



Lower the door window panes. 

Important: The door windows must be closed again 

only after completion of the hardening time. 



20 Attach adhesive tape 

to the bodywork 



Mask the bodywork in the visible area of the window cut- 
out with adhesive tape to protect the paint work. 



21 



Cut out the 
windshield 



Equip the cutting device (A) with a cranked knife (E). 
Sharpen the cutting knife with a whetting stone with the 
machine running. Insert the cutting knife between the 
bodywork and windshield and set the oscillation control- 
ler to step 4. Cut through the adhesive bonding between 
the windshield and bodywork all-round. 



Remove the 
windshield 



23 Remove the adhesive 

sealing compound on the 
bodywork 



Equip the cutting device (a) with a scraping knife (D) 
and remove theadhesive sealing compound on the body- 
work so far that there is still a full covering of remaining 
adhesive. 



Clean the window 
cut-out in the bodywork 



Clean the window cut-out in the bodywork thoroughly 
with cleaning solution (F3). 

Important: No cleaning solution residue must remain on 
the bodywork. 
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No. 



Work step 



Instructions 



Prime damaged locations 
on the bodywork 



Prime damage to the top coat in the invisible area of the 
window cut-out with body primer (F4). 



Remove the adhesive tape 
on the bodywork 



Clean the 
windshield 



Clean the area of the windshield to be glued thoroughly 
with cleaning solution (F3). 



24 Apply a prime coat 

to the windshield 



Apply glass primer (F5) all-round to the area of the wind- 
shield to be glued. 

Important: The glass primer requires a drying time of at 
least 15 minutes. No adhesive sealing compound must 
be applied before expiry of this time. 



25 Apply adhesive sealing 

compound to the windshield 



Using the glue gun, apply adhesive sealing compound 
(F1) all-round on the surface of the windshield to be 
glued in the form of a tapered bead (C). 
Important: The windshield must be installed in the ve- 
hicle within a maximum of 10 minutes after adhesive ap- 
plication. 



Position the double suction cups on 
the outer side of the windshield 



Insert the spacer blocks 



Insert the spacer blocks for positioning the windshield at 
the bottom in the bodywork (cowl). 



26 Insert the windshield 

in the bodywork 



Place the prepared windshield in the window cut-out of 
the bodywork, align and press on with the double suc- 
tion cups (B). The windshield must rest on the spacer 
blocks at the bottom. 



Removing and installing the bonded windshield 
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No. Work step 

Clean the vision areas 



Instructions 

Excess adhesive sealing compound must be removed 
immediately and the affected vision areas cleaned with 
cleaning solution (F3). 



Remove the cover 

on the instrument panel 



Install the A-column 
panels 



Inser the A-column panels, clip in the headlining 
again by pressing up and insert sheet metal screws. 



Fit the inside mirror 



Push the inside mirror onto the fixing piate parallel to 
the windshield. 



Fit the sun visors 



Secure the sun visor bearings with sun visors on the 
right and left with three slotted oval trin-head tapping 
screws in each case. 



Fit the cowl panel 



Insert the cowl panel with seal and screw in the hex- 
agon sheet metal screws with the corresponding wash- 
ers. Secure the right and left ends of the cowl panel with 
one sheet metal screw and washer in each case. 



Fit the top cover 
strip 



Attach the adhesive tape and sealing tapes. Secure the 
top cover strip to the plug-in clips with fitted sleeves. 



Install the water 
collection strip 



Push the right and left water collection strips onto the 
holding rails. Produce a transition from the top cover 
strip to the right and left water collection strips by 
moving the sleeves. 



Fit the 

wipers 



Slip on the wipers, put on washers and screw tight with 
hexagon nuts. 
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Important: 

In order to guarantee sufficient strength of the adhesive bond, the following 
parameter conditions must observed: 

Hardening time 10 h 

Temperature min. 15°C 

Relative humidity min. 40% 

The hardening time is extended at lower temperatures and with a lower relative humidity. 
The vehicle must not be put into operation before expiry of the hardening time! 
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Removing and installing the bonded rear side window 

The following tools and 

materials are required for removal and installation of the bonded rear side windows: 





A 




H 



64- 114 



A 


Cutting device 


VAG 1561 


VW Werk AG 


B 


Double suction cups 


VAG 1344 


CS equipment sales 


C 


Glue gun 


VAG 1344/1 




D 


Scraping knife 


6.39.03.113.02.2 


e.g. C & E FEIN GmbH & Co. 








Postfach 172 


E 


Curved cutting knife 


6.39.03.103.01.7 


7000 Stuttgart 1 


F 


Adhesive sealing comp. 


999.915.400.40 


Porsche Parts Service 


G 


Body primer 


999.915.487.40 




H 


Cleaning solution 


999.915.478.40 
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Removing and installing the bonded rear side window 



No. 



Work step 



Instructions 



1 

2 
3 
4 



Pull off the decorative frame 

- Corner piece, top 

- Decorative frame part, top 

- Corner piece, bottom 



Carefully release the decorative frame from the rubber 
seal in the area of the top corner piece using a wooden 
or piastic spatula. Insert fabric cloths between the deco- 
rative frame and rubber seal and pull out the decorative 



Decorative frame part, bottom frame by pulling the fabric cloth along the rubber seal. 



Cut throughthe rubber seal 



Equip the cutting device (A) with the curved knife (E). 
Sharpen the cutting knife with a whetting stone when 
the machine is running. Insert the cutting knife in the rub- 
ber seal, set the oscillation controller to step 6 and cut 
through the rubber seal all-round between the rear side 
window and body work. 



6 Remove the rear 

side window 

Pull the rubber 
seal residue off 
the bodywork 



Attach adhesive tape 
to the bodywork 



Mask the bodywork in the visible area of the window cut- 
out with adhesive tape to protect the paint work. 



Remove the adhesive 
sealing compound on 
the bodywork 



Equip the cutting device (A) with the scraping knife (C) 
and remove the adhesive sealing compound on the 
bodywork so far so that there is still full coverage with 
adhesive residue. 



Clean the window cut-out 
in the bodywork 



Thoroughly clean the window cut-out in the bodywork 
with cleaning solution (H). 

Important: No cleaning solution residue must remain on 
the bodywork. 



Removing and installing the bonded rear side window 
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No. 



Work step 



Instructions 



Prime damaged locations 
on the bodywork 



Prime damage to the top coat in the non-visible area of 
the window cut-out with body primer (G). 



Remove adhesive sealing 
compound on the rear side 
window 



Carefully remove the adhesive sealing compound on the 
rear side window with a fixed knife. A full covering of 
adhesive residue may remain. 



Clean the rear side 
window 



Thoroughly rub off the rear side window with cleaning 
solution (H). 

Important:: No cleaning solution residue must remain 
on the window. 



Clean the rubber seal 



Clean the window channel of the rubber seal 
with cleaning solution (H). 

Important: No cleaning solution residue must remain in 
the window channel. 



Apply adhesive sealing 
compound in the window 
channel of the rubber seal 



Insert a cartridge of adhesive sealing compound (F) in 
the glue gun (C) and glue the window channel of the 
rubber seal all-round. 

Important: The rear side window must be installed in 
the vehicle within a maximum of 4 hours after adhesive 
application. 



10 Place the rubber seal 

on the rear side window 



1 1 Complete the rubber seal 

with the decorative frame 



Press the top decorative frame part (2) into the rubber 
seal. 

Assemble the bottom decorative frame part (4) with the 
top corner piece (1) and bottom corner piece (3), press 
into the rubber seal, connect with the top decorative 
frame part (2) and press the assembled decorative 
frame completely into the 
rubber seal. 
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No. 



Work step 



Instructions 



1 2 Place the assembly cord in 

the rubber seal 



Place the assembly cord for pulling in the rear side win- 
dow in the rubber seal. 

The cord ends must cross approximately in the center 
of the C-column area. 



Remove the adhesive tape 
from the bodywork 



1 3 Apply adhesive sealing 

compound 
to the bodywork 



Apply adhesive sealing compound (F) all-round in the 
area of the window cut-out on the bodywork with the 
glue gun (C). 



Fit the rear side 
window in the 
bodywork 



Place the assembled and prepared rear side window in 
the window cut-out of the bodywork, align and press on. 
From the passenger compartment, pull the rubber seal 
onto the bodywork bead by pulling out the assembly 
cord. 



Clean the vision areas 



Excess adhesive sealing compound must be removed 
immediately and the affected vision areas must be 
cleaned with cleaning solution (H). 
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Removing and installing windshield - 2-pack adhesive 

The following tools and materials are required for removal and installation of the windshield: 




G6G7 G8 



A 


Cutter 


VAG 1561 


B 


Twin-cup suction puller 


VAG 1344 


C 


Bonding gun 


VAG 1344/1 


D 


Flashing knife 


639.031.130.22 


E 


Cutting knife, U-type 


639.031.270.14 


F 


Mixing rod 9528 


000.721.952.80 


G 


Adhesive set 


000.043.038.01 


G1 


- Cartridge component A 




G2 


- Cartridge component B 




G3 


- Mixing cartridge 




G4 


- Primer 




G5 


- Cleaning solution 




G6 


• Injector nozzle 




G7 


- Application nozzle 




G8 


- Filling nozzle 




G9 


- Touch-in tool 





VW Werk AG 

Service equipment supply 



e.g. C & E FEIN GmbH & Co. 
P.O. Box 172 ; D-7000 Stuttgart 1 



Porsche Parts Service 



Removing and installing windshield - 2-pack adhesive 

Printed in Germany - XXVII,199t 



64-21 



Glasses / Window Control 



928 




Removing and installing windshield - 2-pack adhesive 
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Removing and installing windshield - 2-pack adhesive 



Removing 



No. 



Operation 



Instructions 



Remove windshield 
wipers 



Undo hexagon nuts, lift off washers and wipers. 



Relocate sleeves 



Shift sleeves to separate junction between upper cover 
molding and RH and LH drip molding. 



Remove drip moldings 



Using a wooden wedge, separate RH and LH drip mol- 
dingsfrom the retaining rails. 



Remove upper cover molding 

3 - upper cover molding 

4 - sealing strips 

5 - adhesive tape 



Using a plastic or wooden wedge, separate upper cover 
molding from the locating clamps. Remove adhesive 
tape and sealing 



Remove cowl panel 

6 - Hex head sheetmetal screws 

7 - Washers 

8 - Sealing washers 

9 - Sheetmetal screws 

10 - Washers 

1 1 - Cowl panel 

12 - Seal 



Open cover. Remove hexagon head sheetmetal screws. 
Remove washers. Remove one sheetmetal screw each 
on right and left-hand side of cowl panel, remove 
washers and take out cowl panel complete with 
weatherstrip. 



13 



Remove spacer blocks 



Remove spacer blocks between body and lower 
windshield side. 



Unscrew sun visor 
support 

14 - Raised countersunk 

sheetmetal screws 

1 5 - Sun visor suppon 



Remove raised countersunk sheetmetal screws and sun 
visor support complete with sun visor. 



Removing and installing windshield - 2-pack adhesive 
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No. 



Operation 



Instructions 



16 



Lift off interior rearview mirror 



Lift rearview mirror off the subplate, following a line 
parallel to the windshield. 



Remove A-piilar 



17 - Sheetm eta! screw 

18 - A-post lining 



Unscrew sheetmetal screw from A-piliar. Unclip front 
clips by pulling down right and left-hand sides of headlin- 
ing. Press top of A-pil!ar linings to the inside and pull 
out. 



19 Spread cover over instrument 

panel 



Cover instrument panel to avoid staining or damaging 
the panel. 



Open door windows 



Lower door windows. 

Attention: The door windows must not be closed 
before the curing time has elapsed. 



20 Attach adhesive tape to the 

body 



Cover body in visible area of windshield aperture with 
adhesive tape to protect the paintwork. 



21 



Cut out windshield 



Insert cranked knife (E) into cutter (A). With equipment 
running, sharpen cutter with grindstone. Place cutting 
knife between body and windshield and set vibration 
regulator to stage 4. Cut bonding between windshield 
and body in a continuous line. 



22 



Lift out windshield 



23 Remove adhesive sealant Insert flashing knife (D) into cutter (A) and remove 

from body adhesive sealant from body only to the extent that the 

remaining adhesive covers the whole area in a uniform 
manner. 
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NO. 



Operation 



Instructions 



Clean windshield aperture 
of body 



Clean windshield aperture of body thoroughly using 
cleaning solution (G5). 

Attention: Make sure no cleaning solution residues 
remain on the body. 



Apply primer to damaged 
areas of body 



Use primer (G4) to coat damaged areas in non-visible 
section of windshield aperture. 



Remove adhesive 
tape from body 



Clean windshield 



Clean bonding area of windshield thoroughly using 
cleaning solution (G5). 



24 Apply primer to 

windshield 



Apply primer (G4) to the bonding area of the windshield 
in a continuous bead. 

Attention: Drying time of the primer is at least 15 
minutes. No windshield adhesive must be applied until 
this time has elapsed. 



Removing and installing windshield - 2-pack adhesive 
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Glasses / Window Control 928 



Preparing the adhesive cartridge 
for application of adhesive 



No. Operation Instructions 

25 Open nozzle fitting of cartridge Use a screwdriver to pierce the diaphragm in the nozzle 
containing component A fitting of the cartridge containing component A (H1). 

26 Open flanged cover of cartridge Use the screwdriver handle to pierce the flanged cover 
containingcomponent A at the end of the cartridge containing component A (H1). 

27 Screw filling nozzle onto cart- Screw filling nozzle (H9) onto cartridge containing 
ridge containing component A component A {H1). 

28 Place cartridge containing Place cartridge containing component A (H1) into bond- 
component A into bonding gun ing gun (C). 

Remove screw-on cap from mixing cartridge (H3). 

29 Press component A into mixing Insert filling nozzle (H9) of cartridge containing corn- 
cartridge ponent A (H1) into mixing cartridge. 

Press component A into mixing cartridge (H3) using the 
bonding gun. 

30 Open screw-on fitting of cart- Use a knife to cut off the tip of the nozzle fitting of the 
ridge containing component B cartridge containing component B (H2). 

31 Screw injector nozzle onto Screw injector nozzle (H7) onto cartridge containing 
cartridge cont. component B component B (H2). 

32 Place cartridge containing Place cartridge containing component B (H2) into 
component B into bonding gun bonding gun (C). 
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No. Operation 

33 Press component B into 

mixing cartridge containing 
component A 



Instructions 

Introduce injector nozzle {H7} of cartridge containing 
component B (H2) into mixing cartridge (H3). 
Use the bonding gun (C) to press component B (H2) 
into mixing cartridge (H3) containing component A. 



34 



Close mixing cartridge 



Pull injector nozzle (H7) out of mixing cartridge (H3) 
and close mixing cartridge with screw -on cap. 



35 Screw mixing rod into 

mixing cartridge 



Screw mixing rod (G) manually into internal thread of 
mixing disc in the mixing cartridge (H3). Clamp other 
end of mixing rod into a drill chuck. 
Fit the drill into a suitable clamping device. 



36 Mix component A and 

component B 



Switch on drill (900 to 1200 rpm) and rotate mixing car- 
tridge 25 times from stop to stop. 
Perform all 25 double strokes fairly rapidly. 



37 Engage mixing disc into 

piston 



Pull back mixing cartridge until a rattling sensation is 
felt. 

Switch off drill and screw mixing rod out of mixing car- 
tridge. 

The mixing disc will then engage into the piston of the 
mixing cartridge. 



38 Place mixing cartridge into 

bonding gun 



Insert mixing cartridge with mixed 2-pack windshield 
adhesive into bonding gun. 

Screw application nozzle (H8) onto mixing cartridge. 



Caution: Open time is 15 minutes! 



Open time is the time available for application of the adhesive and for installing the wind- 
shield into the aperture in the body. 



Removing and installing windshield — 2-pack adhesive 
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Installing the windshield: 



No. Operation 



Instructions 



39 Apply windshield adhesive 

to the windshield 



Using the bonding gun (C), apply a trapezoidal con- 
tinuous bead of windshield adhesive to the bonding 
area of the windshield. 



Position twin-cup suction 
pullers on outside of 
windshield 



Insert spacer blocks 



Insert spacer blocks for positioning of bottom of 
windshield into body (cowl panel). 



40 Insert windshield into 

body aperture 



Place prepared windshield into aperture in body, align 
and press into place using the twin-cup suction pullers 
(B). Make sure the bottom of the windshield rests on 
the spacer blocks. 



Clean visible areas 



Remove adhesive that has squeezed out immediately 
and clean the affected visible areas using cleaning 
solution (G5). 



Remove cover from 
the instrument panel 



Install A-pillar 
linings 



Install A-pillar linings, clip headlining into place by press- 
ing up and fit sheetmetal screws. 



Fit interior 
rearview mirror 



Push interior rearview mirror onto subplate, following a 
line parallel to the windshield. 



Fit sun visors 



Using three raised countersunk sheetmetal screws per 
side, install sun visor support with RH and LH sun 

visors. 



64-28 



Removing and installing windshield - 2-pack adhesive 

Printed in Germany - XXV]J,199l 



928 



64 



No. 



Operation 



Instructions 



Fit cowl panel 



Put cowl panel complete with weatherstripping into 
place and screw in hex sheet metal screws with 
washers. Tighten right-hand and left-hand sides of cowl 
panel with one sheetmetal screw and washer each. 



Fit upper cover 
molding 



Attach adhesive strips and sealing strips. Install upper 
cover molding complete with sleeves to the locating 

clamps. 



Fit drip molding 



Push RH and LH drip moldings onto the retaining 
rails. Push sleeves into place to ensure smooth transi- 
tion of upper cover molding to RH and LH drip moldings. 



Fit windshield 
wipers 



Position windshield wipers, put washers into place and 
tighten using hexagon nuts. 



Note: 

The bonding does not immediately reach its full strength. In order to ensure sufficient bonding 
strength, the following conditions must be adhered to: 

Curing time 3 hours 

^_ Temperature min. 5°C 



Do not operate the vehicle before trie curing time has elapsed! 



Removing and installing windshield - 2-pack adhesive 
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Removing and installing bonded rear side window - 2-pack adhesive 

The following tools and materials are required for removal and installation of the bonded rear side 
window: 




A 


Cutter 


VAG 1561 


VW Werk AG 


B 


Twin-cup suction puller 


VAG 1344 


Service equipment supply 


C 


Bonding gun 


VAG 1344/1 




D 


Flashing knife 


639. 03'. 130. 22 


e.g. C & E FEIN GmbH & Co. 


E 


Cutting knife, cranked 


639.031.030.17 


P.O. Box 172 ; D-7000 Stuttgart 1 


F 


Mixing cartridge 9528 


000.721.952.80 


Porsche Parts Service 


G 


Adhesive set 


000.043.038.01 




G1 


- Cartridge component A 






G2 


- Cartridge component B 






G3 


- Mixing cartridge 






G4 


- Primer 






G5 


- Cleaning solution 






G6 


- Injector nozzle 






G7 


- Application nozzle 






G8 


- Filling nozzle 






G9 


- Touch-in tool 







Removing and installing bonded rear side window - 2-pack adhesive 64-31 

Printed in Germany - XXVU.1991 



928 



a lasses 



64 



Removing and installing bonded rear side window - 2-pack adhesive 



Removing the rear side window: 



No. 



Operation 



Instructions 



Pull away trim molding 

1 - upper corner section 

2 - upper trim section 

3 - lower corner section 

4 - lower trim section 



Using a wooden or plastic spatula, carefully lift trim 
molding out of the window rubber, starting in the corner 
section area. Place a rag between trim molding and rub- 
ber seal and pull out molding by pulling the rag along 
the rubber seal. 



Cut through rubber sea! 



Insert cranked knife (E) into cutter (A). Using a grind- 
stone, sharpen the cutting knife with the equipment run- 
ning. Engage cutting knife into rubber seal, set vibration 
regulator to stage 6 and cut rubber seal in a continuous 
line between rear side window and body. 



6 



Lift out rear side window 



Lift remains of 

rubber seal off the body 



Attach adhesive tape 
to body 



Cover body in visible area of window aperture with 
adhesive tape to protect the paintwork. 



8 Remove adhesive sealant 

from body 



Insert flashing knife (D) into cutter (A) and remove 
adhesive only to the extent that the remaining adhesive 
covers the whole area in a uniform manner. 



Removing and installing bonded rear side window - 2-pack adhesive 
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No. 



Operation 



Instructions 



Clean window aperture 
in body 



Clean window aperture of body thoroughly using clean- 
ing solution (G5). 

Attention: Make sure no cleaning solution residues 
remain on the bodywork. 



Apply primer to damaged 
areas of body 



Use primer (G4) to coat damaged paintwork areas in 
non-visible section of window aperture. 



Remove adhesive sealant Using a fixed knife, remove adhesive residue carefully 

from rear side window from rear side window. A thin coating of adhesive cover- 

ing the bonding surface in a uniform manner may 
remain. 



Clean rear side window Clean rear side window thoroughly using cleaning 

solution (G5). 

Attention: Make sure no cleaning solution residue 
remains on the window. 



Clean rubber seal Clean window channel of rubber strip using 

cleaning solution (65). 

Attention: Make sure no cleaning solution residue 
remains in the window channel. 
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Preparing the adhesive cartridge for application of adhesive 



No. Operation 

9 Open nozzle fitting of cartridge 

containing component A 



Instructions 

Use a screwdriver to pierce the diaphragm in the nozzle 
fitting of the cartridge containing component A (H1). 



1 0 Open flanged cover of cartridge Use the screwdriver handle to pierce the flanged cover 

ccntainingcomponent A at the end of the cartridge containing component A (H1). 



1 1 Screw filling nozzle onto cart- 

ridge containing component A 



Screw filling nozzle (H9) onto cartridge containing 
component A (H1). 



1 2 Place cartridge containing 

component A into bonding gun 



13 Press component A into mixing 

cartridge 



Place cartridge containing component A (H1) into bond- 
ing gun (C). 

Remove screw-on cap from mixing cartridge (H3). 

Insert filling nozzle (H9) of cartridge containing com- 
ponent A (H1) into mixing cartridge. 
Press component A into mixing cartridge (H3) using the 
bonding gun. 



1 4 Open screw-on fitting of cart- 

ridge containing component B 



Use a knife to cut off the tip of the nozzle fitting of the 
cartridge containing component B (H2). 



15 Screw injector nozzle onto 

cartridge cont. component B 



Screw injector nozzle (H7) onto cartridge containing 
component B (H2). 



1 6 Place cartridge containing 

component B into bonding gun 



Place cartridge containing component B (H2) into 
bonding gun (C). 



1 7 Press component B into 

mixing cartridge containing 
component A 



Introduce injector nozzle (H7) of cartridge containing 
component B (H2) into mixing cartridge (H3). 
Use the bonding gun (C) to press component B (H2) 
into mixing cartridge (H3) containing component A. 
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No. Operation 



18 Close mixing cartridge 



Instructions 

Pull injector nozzle (H7) out of mixing cartridge (H3) 
and close mixing cartridge with screw-on cap. 



19 Screw mixing rod into 

mixing cartridge 



Screw mixing rod (G) manually into internal thread of 
mixing disc in the mixing cartridge (H3). Clamp other 
end of mixing rod into a drill chuck. 
Fit the drill into a suitable clamping device. 



20 Mix component A and 

component B 



Switch on drill (900 to 1 200 rpm) and rotate mixing car- 
tridge 25 times from stop to stop. 
Perform all 25 double strokes fairly rapidly. 



21 Engage mixing disc into 

piston 



Pull back mixing cartridge until a rattling sensation is 
felt. 

Switch off drill and screw mixing rod out of mixing car- 
tridge. 

The mixing disc will then engage into the piston of the 
mixing cartridge. 



22 Place mixing cartridge into 

bonding gun 



Insert mixing cartridge with mixed 2-pack windshield 
adhesive into bonding gun. 

Screw application nozzle (HS) onto mixing cartridge. 



Caution: Open time is 15 minutes! 

Open time is the time available for application of the adhesive and for installing the wind- 
shield into the aperture in the body. 
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installing the rear quarter window: 



No. 



Operation 



Instructions 



23 Apply window adhesive 

to the window channel 
of the rubber seal 



Place cartridge with window adhesive into bonding gun 
(C) and apply a continuous bead of adhesive to the win- 
dow channel of the rubber seal. 



24 Place rubber seal onto 

rear side window 



25 Assemble trim molding 

to rubber seal 



Press upper trim section (2) into rubber seai. 
Assemble lower trim section (4) to upper corner section 
(1) and lower corner section (3), press into rubber seal, 
assemble to upper trim section (2) and press fully 
assembled trim molding fully into rubber seal. 



26 Place assembly cord into 

rubber seal 



Place assembly cord for fitting of the rear side window 
into the rubber seal. 

The ends of the cord must cross each other near the 
middle of the C-pillar area. 



Remove adhesive tape 
from body 



27 Apply window adhesive 

to the body 



Using the bonding gun (C), apply a continuous bead of 
window adhesive to the window aperture area to the 
body. 



Fit rear side window 
to body 



Place assembled and prepared rear side window into 
the window aperture, align and press into place. 
Working from passenger compartment side, slowly pull 
out the assembly cord to align the rubber seal to the 
body flange. 



Removing and installing bonded rear side window - 2-pack adhesive 
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No. Operation 

Clean visible areas 



Instructions 

Remove adhesive that has squeezed out immediately 
and clean the visible areas affected using cleaning solu- 
tion (G5). 
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PAINT COLORS - 1978 



Standard : 




Special : 




india red 


027 


oak green metallic 


265 


talbot yellow 


106 


silver green metallic 


266 


continental orange 


107 


lint green metallic 


275 


fern green 


273 


minerva blue metallic 


304 


olive green 


274 


petrol blue metallic 


376 


albert blue 


387 


brown copper metallic 


443 


cockney brown 


408 


silver metallic 


936 


rnocca black 


451 






cashmire beige 


buz 






black 


700 






grand prix white 


908 








PAINT COLORS - 


1979 




Standard : 




Special : 




india red 


027 


oak green metallic 


265 


talbot yellow 


106 


lint green metallic 


275 


olive green 


274 


light blue metallic 


30 T 


arrow blue 


305 


minerva blue metallic 


304 


cockney brown 


408 


petrol blue metallic 


376 


mocca black 


451 


brown copper metallic 


443 


cashmire beige 


502 


opal metallic 


463 


lilac 


601 


tobacco metallic 


464 


black 


700 


black metallic 


708 


grand prix white 


908 


silver metallic 


936 
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PAINT COLORS - 1980 



Standard : 



india red 027 

talbot yellow 106 

olive green 274 

arrow blue 305 

cockney brown 408 

mocca black 451 

cashmire beige 502 

lilac 601 

black 700 

grand prix white 908 



Special: 



oak green metallic 265 

lint green metallic 275 

light biue metallic 30 T 

minerva blue metallic 304 

petrol blue metallic 376 

brown copper metallic 443 

opal metallic 463 

taba ceo metallic 464 

black metallic 708 

silver metallic 936 



PAINT COLORS - 1981 



Standard: 



india red 027 

arrow biue 305 

mocca black 451 

black 700 

chiffon white 182 

bamboo beige 523 

burnus brown 524 

mint green 20 A 

grand prix white 908 



Special: 



light blue metallic 30 T 

minerva blue metallic 304 

: j I a c k metallic 708 

tin metallic 956 

platinum metallic 655 

pacific blue metallic 31 G 

palisander metallic 474 

moss green metallic 20 C 

wine red metallic 895 
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RANGE OF BODY PAINT COLORS AS FROM 1982 MODELS 




Standard Colors: 


Special Colors: 




guards red 027 


met. light blue 


^,0T 


royal blue 305 


met. minerva blue 


304 


mocha brown 451 


met. black 


708 


black 700 


met. pewter 


3 JU 


chiffon white 1 32 


met. platinum 


655 


bamboo beige 523 


met. pacific blue 


31G 


caramel brown 524 


met. rosewood 


474 


mint green 20A 


met. moss green 


20C 


grand prix white 908 


met, wine red 


895 




met. meteor grey 


961 




met. light bronze 


966 


RANGE OF BODY PAINT COLORS AS FROM 1983 MODELS 




Standard Colors: 


Special Colors: 




guards red 027 


met. pewter 


956 


black 700 


met. platinum 




grand prix white 908 


met. moss green 


20C 


glacier blue 32Z 


met. slate blue 


661 




met. quartz gray 


662 




met. kiln red 


811 




met. ruby red 


810 




met. light bronze 


966 
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RANGE OF BODY PAINT COLORS AS FROM 1984 MODELS 



Standard Colors: 




Special Colors: 




india red 


\JZ. 1 


met. pewter 




black 


700 


met. platinum 


655 


grand prix white 


908 


met. moss green 


20 C 


glacier blue 


32 Z 


met. slate blue 


661 


chiffon white 


182 


met. quartz gray 


662 






met. kiln red 


811 






met. ruby red 


810 






met. light bronze 


966 
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RANGE OF BODY PAINT COLORS AS 
FROM 1985 MODELS 



Standard Colors: 



guards red 027 

black 700 

grand prix white 908 

pastel beige 536 

marble gray 673 



Special Colors: 



met. nutmeg brown 492 

met. garnet red 322 

met. iridescent blue 33P 

met. saphire blue 33X 

met. crystal green 33N 

met. white gold 539 

met. silver 936 

met. moss green 20C 

met. meteor gray 961 
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RANGE OF BODY PAINT COLORS, 1986 MODELS ONWARD 



*J Lr U 11 U El 1 LI 


C n 1 ri \* c 


OjJcLldl LUlur 


r ■ 
5 . 


pastel beige 


536 


nutmeg brown - metallic 


492 


marble gray 


673 


garnet red - metallic 


822 


india red 


027 


iris blue - metallic 


33P 


grand prix white 


908 


Prussian blue - metal 1 ic 


33X 


black 


700 


cristal green - metallic 


33N 


dark blue 


347 


white gol d - metal 1 i c 


539 






silver - metallic 


936 






moss green - metallic 


20C 






meteor - metallic 


961 
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Body paint colors model 1987 onward 



W 



Standard: 




Special: 




Grand prix white 


908 


Silver - metallic 


980 


Black 


700 


La noon oreen - metallic 


35Y 


Dark blue 


347 


Rock nrppn - metallic 


699 


Cherry red 


80F 


Nougat brown - metallic 


40B 


Lemon yellow 


10W 


Diamond blue - metallic 


697 


Ceramic beige 


499 


Espresso brown - metallic 


40D 


Turquoise 


21 M 


Marine blue - metallic 


35V 


Guards red 


80K 


Venice blue - metallic 


(36P) 35U 






Cassis red - metallic 


SOD 


Body paint colors model 1988 onward 






Standard: 




Special: 




Grand prix white 


908 


Silver - metallic 


980 


Black 


700 


Lagoon green - metallic 


35Y 


Dark blue 


347 


Rock green - metallic 


699 


Cherry red 


aoF 


Nougat brown - metallic 


40B 


Lemon yellow 


10W 


Diamond blue - metallic 


697 


Ceramic beige 


499 


Espresso brown - metallic 


40D 


Turquoise 


21M 


Marine blue - metallic 


35V 


Guards red 


80K 


Venice blue - metallic 


36P 






Cassis red - metallic 


SOD 
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Body paint colors model 1989 onward 



Standard: 




Grand prix white 


908 


Black 


700 


Dark blue 


347 


Guards red 


80K 


Linen 


60M 


Apricot-beige 


548 


Murano green 


22C 



Special: 

Silver - metallic 980 

Diamond -blue metallic 697 

Dove-blue metallic 37B 

Stone-grey metallic 693 

Slate metallic 22D 

Valvet-red metallic 81 L 

Linen metallic 550 

Pine-green metallic 22E 

Cognac -brown metallic 40L 

Salmon-silver metallic 81 K 
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Body paint colors model 1990 onward 



Standard: 

Grand prix white 908 

Black 700 

Dark blue 347 

India red 80K 

Linen 60 M 

Apricot-beige 548 

Murano green 22 C 



Special: 

Silver metallic 980 

Diamond-blue metallic 697 

Dove-biue metallic 37B 

Pepple-grey metallic 693 

Slate metallic 22D 

Velvet-red metallic 81 L 

Linen metallic 550 

Pine-green metallic 22E 

Cognac-brown metallic 40L 

Salmon-silver metallic 81 K 



Body paint colors model 1990 onward 
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Body Paint Colors Beginning With 1991 Models 



Standard Colors: 




Special Colors: 




Grand Prix while 


908 


Polar silver metailic 


92 E 


Black 


700 


Polar silver metallic 


92 M* 


Maritime blue 


38B 


Horizon blue metallic 


37 X 


Indian red 


80K 


Cobalt blue metallic 


37 U 


Signal green 


22S 


Oakgreen metallic 


22 L 


Mint green 


22R 


Slate gray metallic 


22 D 


Ruby stone red 


82N 


Slate grey metallic 


23 F* 






Coral red metallic 


82 H 






Black pearl effect 


738 






K A i r\ n 1 r\ h+ K 1 \ 1 a m o t q 1 1 i 
mlUlliyilL UlUc MIcidlMO 


3 1 VV 






Midnight blue pearl effect 


39 C* 






Amethyst pearl effect 


38 A 






Amethyst pearl effect 


83 K* 






Amazon green pearl effect 


37 Z 






Amazon green pearl effect 


39 A 



* - Water-base paints 

Water base paints are applied exclusively by the manufacturer during production spraying. For repair 
of watwer-base paints, conventional respray paints matching the color of the original paint are used. 
I.e. the only prerequisite for resprays is that the correct respray paint is used (refer to Paint Manual, 
page L3 - 25). Color differences due to paint application do no occur. 
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Body Paint Colors Beginning With 1992 Models 



Standard Colors: 

Grand Prix white 
Black 

Maritime blue 
Indian red 
Signal green 
Mint green 
Rubystone red 



908 
700 
38B 
8 OK 
22S 
22R 
82N 



Special Colors: 

Polar silver metallic 92 E 

Polar silver metallic 92 M* 

Horizon blue metallic 37 X 

Cobalt blue metallic 37 U 

Oakgreen metallic 22 L 

Slate gray metallic 22 D 

Slate grey metallic 23 F* 

Coral red metallic 82 H 

Black pearl effect 738 

Midnight blue metallic 37 W* 

Amethyst pearl effect 38 A 

Amethyst pearl effect 83 K* 

Amazon green pearl effect 39 A 



* - Water-base paints 
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REMOVING AND INSTALLING SIDE GUARD STRIPS 



Re movin g 



Pull off rubber door weatherstrip at rear in area 
of lock and loosen nuts of moulding strip. All 
other mountings are by pins in sockets and ad- 
hesive strips. 




Used side guard strips can be used again, if th. 
old adhesive strips ate pulled off and new doul 
sided adhesive foam rubber strips are installed 
(3M, Art. No. 4262, 19 mm wide). The 
primed adhesive surface of the strip must not 
be washed! 



4. Replace damaged sockets and make sure that 
tongues engage behind the metal edge. 



2. Loosen strips at one end, pull out pins and then 
detach strips by pulling at a sharp angle. Do not 
bend off toward the outside, since this would 
deform the steel insert in the strip and the strip 
could no longer be used. Press out pins on other 
end of strip carefully. 




Install in g 



1. Clean body in working area thoroughly, with 
alcohol and clean cellulose. Ambient and ob- 
ject temperature must be at least - 20 C. 



2. Press sockets into the 10 mm dia. holes. 



3. Position side guard strips for the different 
sections and heat the strips to about 60 C to 
improve the adhesive force. 
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4, Peel off paper backing from adhesive surface 
and do not touch the adhesive surface, 

5, First install the door' s side guard strip. Guide 
the strip into the socket or hole with help from 
another person, without letting the adhesive 
surface make contact, so that the strip can be 
aligned. Press on strip firmly with a rubber 
roller or soft cloth (pressure about 70 - 80 N/ 
7-8 kp). Install a washer and nut on the 
threaded pin and press in the rubber door 
weatherstrip. 

6, Align front and rear mating strips with door' s 
strip and press on as for door' s strip. 
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SERVICE INSTALLING SIDE GUARD STRIPS 



When service installing these strips, first draw the 
door" s strip on the door according to specified dimen- 
sions and then align and drill holes for the fender' s 
strips. 

Drill 10 mm dia. holes for the sockets and one 
6.5 mm dia, door hole at rear. 

In longitudinal direction drill holes that rear door 
hole is at center of seal recess and all strips begin 
about 3 to 4 mm behind the door or fender edge. 

Height distances: 
Distance A = 200 mm 

(outer edge of door shoulder to center of strip) 




Distance C = about 78 mm 
(fender opening to center of strip) 




Press in sockets and make sure that tongues engage 
behind metal edge. 



Distance B = 48 mm 

(lower edge of grip plate to center of strip) 
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4 5 7 8 



No. 


Description 


Oty 


Note When 
Removing Installing 


Special 
Instructions 


1 


From spoiler 


1 


Disconnect at Connect on fender rim; 
fender rim make sure of clean fit 
on outside of fender! 




2 


Washer 


6 








Locknta M 5 


6 


Replace, if necessary. 
Tighten only against 




4 


Bolt M 6 x 16 


2 


Boll with fender 
support 




5 


Washer 


12 






6 


Locknut M 6 


6 


Use locknuis, replac- 
ing if necessary 






Bracket 


4 


Place bevelled edges 
against front spoiler 




8 


Bolt M 6 x 25 


4 


Watch location to air 
inlet grill 




9 


Screw 5. 5 x 16 


3 


Watch threads in 
radiator grill, use 
studs if necessary 
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REMOVING AND INSTALLING FRONT 



Removing 



1. Unscrew and remove wheel well cover and 
holder (arrow). 




Also pull off air guide hose from alternator 
on left side. 




Disconnect outside temperature sensor plug 
(air conditioner). 



POILER 928 S 



2. Unscrew mounting brackets in air ducts from 
fender supports and pull out the air ducts. 




3. Unscrew front spoiler at fender, plastic part 
and air inlet grill. Remove front spoiler. 



4. Pull out air inlet grill downward. 



Removing and Installing Front Spoiler 928 S 
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Installing 



1. Push air inlet grill into openings from below. 
In case of new trim mark openings according 
to dimensions (58 mm up to opening) and 
make up template for air inlet grill. 




Cut out openings with a piercing saw or metal 
shears and, if necessary, smooth edges with a 
wood grater or file. 



2. Install front spoiler, making sure of clean fit 
on fender contour and radiator grill. Secure 
studs with self-locking nuts. Mount front 
spoiler to left and right of air inlet grill with 
brackets. 




3. Insert air ducts and press in front top and bot- 
tom guide tabs on air inlet grill and front 
spoiler. 

Mount bracket on fender support with metal 
screw. 




4. lns:all wheel well cover and secure with 
washers and S, 5 x 16 mm metal screws. 
Place and secure spacer behind fender rim. 
On left side also mount air guide hose on 
wheel well cover. 
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Secure plug on outside temperature sensor with a Prime coat entire new fender supports and 

hose clamp and connect with the wire harness. apply a coat of undercoating. Install with self- 

locKing metal nuts. 




Route air guide hose underneath the air duct between 
the side member and cowl panel bracket, and 
connect on the alternator. 
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REMOVING AND INSTALLING REAR SPOILER 928 S 



Removing Rear Spoiler on Lid 



4. Pull down side trim panel sections, disconnect 
ing wires at same tine. 



1. Remove lid lock and rear window wiper. 



2. Pull spreader rivets out of lid trim panel. 




3. Press bortom of trim panel off of lid frame 
along window. 





5. Unscrew all accessible Phillips screws (12) 
on inside of lid and two M 4 nuts on upper 
part of spoiler (arrows). 
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Inst all in g 



1. Chech metal nuts inserted in the rear spoiler, 
replacing missing or damaged metal nuts. 




2. Check that spacers on lid are positioned cor- 
rectly to bores in lid. Seal and secure loose 
spacers with Terostat 33 (Teroson) silicone 
adhesive. 




3. Install rear spoiler. Mount with 4. 2 x 32 mm 
metal screws and washers. Watch for neat fit 
on lid. Use two M 4 nuts and above mentioned 
washers at upper part. 



4. Install side lid trim sections. Press defogger 
wires underneath retaining tabs on outside. 




Make sure all retaining tabs engage correctly 
in the metal clips. 



Align trim panels with lid frame and secure 
with new spreader rivets. 
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5. Insert, align and secure lower trim panel with 
6 spreader rivets. 




6. Install lid lock. Seal off outside of lock cylinder 
against upper escutcheon with a permanently 
elastic sealant. 

Install and secure rear window wiper parallel 
to side window strip. 




Removing Side Rear Spoiler 



1. Lift spoiler with a narrow putty knife about 
5 cm behind the spoiler' s front edge enough 
that the Phillips screw underneath is access- 
ible and can be unscrewed. 



2. Provide access to second metal screw (arrow) 
about 25 cm behind spoiler' s front edge and 
remove screw. 




3. Unscrew bracket on inner frame. Remove 
spoiler. 



Inst ailing 



1. Insert side rear spoiler and install covered 
4. 2 x 9. 5 mm metal screws. 
Chec.-< clearance between metal screw and 
ornamental strip at front holding block, cutting 
out the ornamental strip in the broken line 
area if necessary. 
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2. Mount seal on inner frame. Mourn bracket on 4. Check side spoiler for uniform fit to lid- 
inner frame with M 6 x 16 oval head screw mounted spoiler and correct adjustment, 
and on spoiler with M 6 x 10 hex. head screw if necessary, 
with washer. 




3. Check fit of spoiler on rear side section and 
window frame. If necessary, correct by apply- 
ing light knocks against mounting surfaces 
with a piece of wood. Tighten bolts. 
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REMOVING AND INSTALLING OUTSIDE MIRROR 



1. Pry off clips on mirror glass with a putty knife on 
backplate and disconnect contact plugs on glass 
carefully. 




2. Unscrew 3 screws through holes in backplate, take 
off foam rubber part and pull off wire plugs. 




3. Note wire positions in receptacle by colors. 
Press in locks on each wire plug separately with 
an extraction tool and pull out wires. 




4. Unscrew fillister head screw on mirror base so 
that mirror can be removed with the liner. 




5. Install in reverse order. 



6. If wire harness in door has to be removed, take 
off inside door trim panel and take harness out 
of holders. 



Printed in Germany • VI, 1982 



Removing and Installing Outside Mirror 66 - 13 



Exterior Equipment 



9 28 




66-14 



Removing and Installing Outside Mirror 



Printed in Germany 



9 2 



Exterior E 



i p m e n t 



66 



SERVICE INSTALLING OUTSIDE MIRROR ON PASSENGER'S DOOR 



1 . Remove inside trim panels on doors. Pull off door 
plastic sheets partially- Remove outside mirror and 
wire harness on driver's door. 



2. Paint mirror set to match body color of car. 



3. Insert guide tube with spring and centering plates 
and torque to 15 +3 Nm {130 + 2jn.lb> with a 
multipfe socket wrench. 




.1 




5. Push threaded insert into door reinforcement 
and hold with a rollpin. 




4. Mark location of hole on door outside panel 
according to specified dimensions, punch mark 
and drill 16 mm and 22 mm dia. holes with a 
standard compass saw. Cut out and file opening 
with suitable tools. 



Caution! 

Do not damage door reinforce- 
ment. 



If necessary, align door reinforcement on door 
outside panel. Fit in mirror base, correcting 
drilled holes if necessary. Make sure of proper 
fit. 



Install new wire harnesses from inside of door 
to outside and pull into mirrors. Mount mirrors 
and liners on doors with fillister head : 
which are torqued to 5.6 Nm (4 ftlbj. 
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Right multiple pin plug (passenger's side) 



Rear view: 




8. Wire harnesses must be secured in holders 

provided in a manner to prevent contact with the 
door window. 




-©©- 
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Terminal 


66 - 


blue 


Terminal 


7 = 


white 


Terminal 


8 = 


black 


Terminal 


9 = 


gray/green 


Terminal 


16 = 


brown 



9. Insert wires harnesses through guides and press 
into plug connections according to sketches. 
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Left Multiple Pin Plug {Driver's Side) 



Mirror multiple pin plug (passenger's side) 



Rear view: 



Rear view: 



17 

16-fe(i®)-18 
14^)^-15 

( j)0j-13 iO 
9 — ®® — 10 1 

4 




Terminal 6 = blue 
Terminal 7 = white 
Terminal 8 = black 
Terminal 9 = gray/green 
Terminal 10 = white/red 
Terminal 16 - brown 



Terminal 1 - blue 

Terminal 2 = black 

Terminal 3 = gray/green 

Terminal 4 = brown 

Terminal 5 = brown 

Terminal 6 = white 



10. Press wires in mirrors into round male plugs 
according to sketches. 
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Terminal 1 - black 
Terminal 2 = yellow 
Terminal 3 = gray/green 
Terminal 4 = brown 
Terminal 5 = brown 
Terminal 6 = white 
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13. Lift off knob on outside mirror switch and 

unscrew threaded sleeve with Special Tool 9209. 




14. Remove outside mirror switch and disconnect 
plug. Cut out hole for switch. Insert switch in 
clips and connect with wire harness. 




15. Paste plastic sheets on doors. Connect electric 
wires between door trim panels and wire harnesses 
with each other and install door trim panels. 
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REMOVING AND INSTALLING SILL COVERS 



Removing 

1 .Use a hot-air blower to heat sill 
cover on door to approx. 70°C, 
carefully detach with a suitable 
tool and pull off. 




2. Remove sill strip mounting screws 
from front fender, use a hot-air 
blower to heat sill strip to 
approx. 70* C, carefully detach, 
unclip and remove. 




928 




3. Remove screw holding cover strip 
in place. 
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and remove cover from car. 

5. Remove lower securing screws from 
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.Lay sill cover on a level sur- 
face. To avoid damaging finish, 
place soft material beneath 
strip. Heat adhesive tape with 
hot-air blower to approx. 70°C 
and rub tape off. 



9. Use a hot-air blower to heat ad- 
hesive tape on sill cover to 
approx. 70°C and rub off. 





8. Use hot-air blower to heat 
adhesive strips on fender sill 
cover to approx. 70°C and rub 
off. 



Installing 

1. Check all sill cover securing 
points, renew if necessary. 




1 r 
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2. Clean sill covers with methylated 
spirits and a closed-cell cloth 
and apply new adhesive tape. 



Note: 

Never use tape older than 1 year, 
see date of manufacture. 



3. Install cover strip. Check that 
gap between door and strip is 
uniform throughout its length. 



4. Carefully clean body with 
methylated spirits and closed- 
cell cloth in the area around the 
sill cover. 



5. Peel protective backing from ad- 
hesive strips. Do not touch the 
adhesive surfaces. 



6. Installation of the sill covers 
is the reverse of the removal 
procedure. Check that the height 
of the door-sill cover at front 
and rear corresponds to that of 
the other sill covers. 
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7. Complete installation by pressing 
the sill covers firmly along the 
adhesive strip with a rubber 
roller. 




8. The ambient and vehicle temper- 
atures must be at least 20°C. 



9. After reappl ication of adhesive 
sill strips, do not wash the car 
or apply preserving agents for at 
least 24 hours. 
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REMOVING AND INSTALLING REAR 
SPOILER 



R e m o v i n g 

l.Open tailgate, remove spoiler 
securing screws and lift spoiler 
off tailgate. 




2. PI ace spoiler on a soft surface, 
unscrew securing screws from 
hinges and remove hinges from 
spoiler. 




3. Check hinges, renew if necessary. 



Installing 

1. Using new screws, attach hinges 
to spoiler. 



2. To protect paintwork, cover tail- 
gate with adhesive tape. 




3. Inspect adhesive membrane which 
protects paintwork, renew if 
necessary, remove all traces of 
adhesive with methylated spirits 
and a closed-cell cloth. 
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4. When the new adhesive membrane is 
applied, the holes in the 
membrane must align exactly with 
the holes in the tailgate. 




5. Set spoiler on tailgate and 
secure with new micro-encap- 
sulated screws and washers. 



6. To adjust, disengage spoiler, 
slacken screws and adjust on both 
sides until spoiler holders 
engage simultaneously without 
spoiler touching tailgate. 
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REMOVING AND INSTALLING FRONT AIR 
DAM 

R e m o v i n g 

1. Remove securing screws. 



2. Pull front air dam horizontally 
off mounting clamps. 







3. Press air dam down and remove the 
inner securing screws. 
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Installing 

1. Prior to installation of the 
front air dam, inspect all 
securing points and renew as 
necessary. 




3. When pressing the front air dam 
into the securing clamps, check 
that the lower edge of the air 
dam engages the foremost holder 
on the transverse member. 





2. Installation is the reverse of 
the removal procedure. 
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Fitting the CLUB SPORT emblem 
Note 

The temperature of the vehicle and that of the 
foil must be at least 20°C when fitting the 
emblem . 

1. Remove any dirt from the area involved and 
clean with methlated spirit. 

2. Dampen the area on the fender with a 50 % 
alcohol - water solution to ensure that the 
foil does not stick immediately when 
positioning. 

3. Pull the beige protective paper from the foil 
and lay the foil on the edge of the fender. 




BS/4SA 



4. Using a plastic spatula or similar, smooth 
out the moisture from the center outwards. 
Make sure that no air bubbles remain 
trapped. 




5. Pull the outer protective paper from the foil. 




BB/30 
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6. Puncture any remaining air bubbles with a 
needle and press down the foil. 
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Retrofitting new mirror generation for vehicles as of MY '87 



Note 



Only for vehicles fitted with door mirrors on 
driver's and passenger's side. 



5. 



Fit mirror (route wire through stud into mir- 
ror housing). 



1 . Remove door mirror. 



6. 



Engage connector into connector housing 
half. 



2. Assemble new door mirror. 



7. 



Assemble both connector housing halves 
and lock connector housing (6-pin) in the 
reinforcement plate (the 4-pin connector 
housing is tied out of the way). 



3. Cut wire at mirror to required length (con- 
nector is engaged into the reinforcement 
plate). 



4. Install new connectors and engage into con- 



8. 



Fit mirror glass. 



nector housing half according to below list. 

1 - white 

2 - blue 

3 - black 

4 - red 

5 - brown 

6 - brown 

Vehicles with seat memory require an addition- 
al 4-pin connector (connector sockets). 

1 - grey 

2 - green 

3 - pink 

4 - yellow 

On vehicles without seat memory, the wires 
not required are tied out of the way. 
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REMOVING AND INSTALLING REAR SIDE TRIM PANEL 




3. Remove escutcheon for seat belt and grab handle 
(arrows). 




Remove screws (arrows) and pry off trim panel at 
top with a suitable tool (clips) and pull forward 
slightly. Pull off radio speaker wires, slide seat belt 
through opening and remove trim panel. 
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Safety regulations for handling airbag vehicles 



The listed legal regulations apply to the Fed- 
eral Republic of Germany. The respectively ap- 
plicable regulations must be observed in all 
other countries. 



The airbag units are pyrotechnical objects of 
danger class T 1 . Handling, transport and 
storage are subject to the Law on Explosives. 



When storing the airbag units, it must be en- 
sured that the padded side faces upward (risk 
of injury as the result of the airbag unit being 
catapulted up in the event of accidental Igni- 
tion). 



The airbag units must not be stored with other 
dangerous goods (paints etc.). 



The start of work with pyrotechnical objects 
must be reported to the trade board (re- 
sponsible authority) 14 days previously. 

Shipment 

Shipment of airbag units must occur only in 
the transport packaging officially approved for 
this purpose. The airbag units must not be 
transported with other dangerous goods. 

On company premises, transport must always 
occur in the trunk or cargo space of a vehicle 
using the above-mentioned transport packag- 
ing. Transport in the passenger compartment 
is prohibited. 

Storage 

Airbag units must be stored in accordance 
with the 2nd ordinance of the Law on Explo- 
sives. In accordance with this ordinance, small 
quantities of substances and objects can be 
stored in certain locations without special 
storage approval. In the case of pyrotechnical 
objects of the class T 1, these quantities are 
max. 20 kg (gross) in a working room and 
max. 200 kg (gross) in a storage room. The 
air bag units must be stored locked away. 
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Installation and adjustment work 

Inspection and installation work must be per- 
formed only by competent personnel. 

The following safety measures must always be 
taken before starting work on the airbag sys- 
tem as well as for work on neighboring parts 
where there is a risk of live parts coming close 
to the airbag system: 

1. Switch off ignition. 

2. Disconnect and cover negative terminal of 
the battery. 

Note 

Disconnect ground cable directly at the battery 
negative terminal on vehicles fitted with a tele- 
phone. If the ground terminal is disconnected 
in the luggage compartment, ground contact 
may be established across the telephone, thus 
destroying the telephone. 

After disconnecting the battery, installation 
work or work on the vehicle with a hammer or 
similar tools must be started only after a wait- 
ing period of 20 minutes. This is necessary to 
interrupt the power supply to the airbag sys- 
tem and to ensure that the system is not ig- 
nited unintentionally. 

Installation of the airbag units must take place 
immediately aftenemoval from the storage lo- 
cation. They must not be left unattended under 
any circumstances. In the event of interruption- 
s in work, the airbag units must be locked 
away again immediately. 

Airbag units must not come into contact with 
grease, oil, cleaning agents or similar. 

Airbag units must not be exposed to tempera- 
tures over 90°C, even on a short-term basis. 

Airbag units, front sensors and control units 
which have been dropped from a height of 
more than 0.5 m must no longer be installed. 



No additional panels, stickers or similar must 
be attached to the steering wheel and in the 
area of the passenger airbag. 

No changes must be mace to the cabling and 
components of the airbag system. 

The battery must always be disconnected be- 
fore the start of adjustment and welding work 
with an electrical welding unit. 

If welding is necessary in the direct proximity 
of the front sensors and the control unit, these 
must be removed previously. 

Cables from electrical auxiliary equipments 
must not be laid close to the airbag cable 
bundle. 

Airbag components must not be repaired. 
They must always be replaced. 

Note 

Wash your hands after touching tripped airbag 
units. 

Disposal of airbag units 

Non-ignited airbag units represent a danger, 
also to the environment. Non-ignited airbag 
units must not be scrapped. They should be 
neutralized by triggering them electrically (refer 
to page 68 - 15). 

If the airbag units cannot be ignited, return 
them to Porsche or to the importer of your 
country, respectively, using the original trans- 
port container of the spare part and returning it 
via the same transport route. 
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Disposal of airbag units 

Airbag units that have not been ignited con- 
stitute a safety and environmental hazard. 
Never scrap airbag units that have not been 
ignited. Deactivate the units by igniting them 
electrically (refer to page 68 - 15). 

If the airbag units cannot be ignited, return 
them to Porsche or to the respective importer 
using the original packaging material and the 
same mode of transport. 



Safety specifications for handling airbag vehicles 
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Removing and installing the airbag steering wheel 



1. Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the driver airbag unit (refer to Page 
68 - 4). 

3. Undo the hexagon nut and remove with the 
spring washer. 




4. Mark the position of the steering wheel with 
respect to the steering shaft for re-installa- 
tion. 

Installation 

1 . Mount the steering wheel with the wheels in 
straight-ahead position or in accordance 
with the mark made during dismantling so 
that the upper steering wheel spokes are 
horizontal. 



Note 

The steering wheel must be fitted so that the 
cable of the contact unit is not trapped. 




2. Fit the hexagon nut with spring washer and 
tighten with 45 Nm. 

3. install the driver airbag unit. 

4. Check horn functioning. 
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Removing and installing airbag components 

Removing and installing the drive airbag unit 

1 . Disconnect the battery and cover the termi- Note 

nal or battery. j ne gj^g unit mus t always be put down so 

that the padded side is facing upwards. 

2. Undo the fixing screws (2 each) with a 
screwdriver for internal Torx T 30. 

Note 




362-68 

Tightening torque lor lixing screws: 10 Nm 

3. Disconnect the plug-in connection. 




363-6B 
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Removing and installing the contact unit 

1 . Remove the airbag steering wheel (refer to 5. Remove the contact units 
P. 68 - 3). 

Note 

2. Undo and remove the paneling. Before installing the contact unit, adjust the 

front wheels to straight-ahead position and ad- 




2eo-m 



A new contact unit is locked in center posi- 
tion. The locking facility is removed only after 
installation of the contact unit. 



4. Undo the fixing screws. 




Removing and installing airbag components 
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Removing and installing the front sensors 



Note 

The front sensors are located on the left and 
right in the driver and passenger footwells on 
the top of the wheel house wall. 

The installation position is defined oy the 
mounting: 

Front sensor, left 

1. Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the tire pressure warning system 
(RdK), mirror and ABS control units. 

3. Disconnect the plug-in connection. The plug- 
in connection is located on the reinforce- 
ment of the front car strut. 

4. Undo the tear-off nut with special tool 9259. 




Special tOOl 9259 asi-Ba 

5. Undo the hexagon nut with the socket insert. 



Front sensor, right 

1 . Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the control unit cover. 

3. Disconnect the plug-in connections at the 
LH and EZK control units, ignition circuit 
monitoring relay and at the coding connec- 
tor. 

4. Undo the fixing screws of the control unit 
holding plate and remove the holding plate 
with control units. 




5. Remove the cover on the right next to the 
glove compartment. 

6. Disconnect the plug-in connection. The plug- 
in connection is located nex to the tamp 
monitoring device. 

7. Undo the tear-off nut with special tool 9259. 

8. Undo the hexagon nut with the socket insert 
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Note 

To tighten the tear-off nuts, use hexagon 
socket 1/4 inch. 

The fixing point on the bodywork must be 
metallically bright. The tear-off nuts are fitted 
without washers, while the hexagon nuts are 
fitted with washers. 

Removing and installing the control 
unit 

Note 

The control unit is located on the tunnel below 
the center console. 

1 . Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the side paneling of the center con- 
sole on the left and right. 

3. Remove the kick protection. 

4. Disconnect the plug-in connections at the 
left front sensor, contact unit, right front sen- 
sor, right front sensor, passenger airbag unit 
and the 2-fold and 6-fold plug-in connec- 
tions to the main cable bundle. 




Note 

The 6-fold plug-in connection is secured by a 
red clip which is destroyed by dismantling. 
The plug-in connection must be secured with 
a green clip during assembly. 

5. Undo the cable ties along the cable bundle. 

6. Undo the cover on the fixing screws. 




7. Undo the tear-off screws with special tool 
9259. 

8. Undo the hexagon screws with a socket in- 
sert. 

Note 

Install the tear-off screws diagonally. 

The fixing points on the bodywork must be 

metallically bright. 

Use a hexagon socket 1/4 inch to tighten the 
tear-off screws. The tear-off screws are in- 
stalled without washers, while the hexagon 
screws are installed with washers. 



2-fold and 6-fold plug-in connections 
under the right side paneling 
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Removing and installing the pas- 
senger airbag unit 

1 . Disconnect the battery and cover the termi- 
nal or battery. 



The airbag unit must always be put down so 
that the airbag is facing up. 




369-63 



Note 

The fixing screws are micro-encapsulated. 
Use new screws for installation. 

Tightening torque: 10 Nm 
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Checking operational readiness of airbag system 



1 . Check correct operation of the airbag warn- 
ing light. Switch on the ignition. The airbag 
warning light must come of tor approx. 5 
seconds. If it does not come on, check the 
bulb and the power supply. 

2. With the ignition switched on, pull out the 
fuse for the power supply to the instrument 
cluster for about 30 seconds. The airbag 
warning light should now indicate a fault. 
Obtain a readout of the fault and check 
whether fault code 58 {warning light: short 
circuit to Ub or ground, no fault present) is 

w shown. 

Note 

In addition to the airbag warning light, the cen- 
tral warning light and the seat belt symbol 
(for U.S. vehicles only) should also come on if 
a fault has been stored in the fault memory. 



3. Erase the fault memory. 



4. Check that no trim, adhesive labels or simi- 
lar items have been applied to the steering 
wheel or in the passenger's airbag area. 

5. System checking must be confirmed by 
stamping the appropriate spaces in the War- 
ranty and Maintenance Booklet. 
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Checking the readiness for operation of the airbag system 

As of software level B 01 

1 . Functional check of the airbag warning 
light Switch on ignition. The airbag 
warning lamp must light up for approx. 

5 seconds*. If the warning lamp does not 
light up, the bulb or the power supply 
should be checked. 

2. Functional check of the fault memory. 

Pull off fuse for instrument cluster power 
supply for apprcx, 30 seconds with the 
ignition switched on. The airbag warning 
must now display a fault Read out fault and 
check if fault code 30 (Airbag warning light, 
signal unplausible, fault not present) is dis- 
played. 

Note 

Along with the airbag warning lamp, the 
central warning lamp must light up as well if a 
fault has been stored in the fault memory. 

3. Erase fault memory. 

4. Check to make sure that no trim, decals or 
other items are attached in the passenger 
airbag area. 

5. Visually check components for damage or 
modifications. 

6. The system check should be confirmed in 
the stamp fields provided for this purpose in 
the Warranty and Maintenance booklet. 



* Reduced to approx. 2.5 seconds as of production date June 1 2, 1 992. 
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Checking the safety belts 
Functional test 

It must be possible to unroll the belt wfthout 
jerks from the automatic retractor by uniformly 
pulling it over the guide fitting. The plug-in 
tongue of the safety belt must engage audibly 
in the belt lock. The automatic retractor must 
lock when the belt is tugged abruptly. 



Inspection of condition 

The visual inspection must not reveal any dam- 
age or wear on the belt, if the belt shows 
signs of damage in the form cuts, fraying, 
seam tears, worn places etc., the 
safety belt must be replaced. 



Additional inspection for safety belts with overload indicator (color marking - 
Airbag equipment 

In addition to the functional test and inspection of the condition of the safety belts, the color marking 
made above the holder fitting on the belt in the form of a white bar must not be visible outside the 
belt protector. This color marking acts as an overload indicator whose emergence from the belt pro- 
tector indicates overloading and the necessity to replace the safety belt. 



1 - Mounting point for holder fitting 

2 - Fixing screw 

3 = Holder fitting 

4 = Belt protector 

5 - Indicator (color mark) 

6 - Belt 
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Correct disposal of airbag units 

Airbag units are pyrotechnic objects and can 
represent an environmental hazard on ac- 
count of their character as explosion-risk bo- 
dies and because of the materials they contain. 
For this reason, airbag units which have not 
yet been ignited, or complete vehicles contain- 
ing such units must not be treated as "nor- 
mal" waste or disposed of on any other final 
refuse dumps. 

To avoid possible misues, the airbag units 
must first be rendered harmless by electrical 
ignition, making sure that all the relevant pre- 
cautions are complied with 
w In the case of airbag units incapable of ig- 

niting or if ignition cannot be carried out in 
safety, the airbag units must in all cases be re- 
turned to Porsche or to the relevant importer 
in their original spare part packs and by the 
usual transport channels. 

Note 

Any specific local or national regulations or 
legal verdicts which go beyond these instruc- 
tions must be complied and given preference 
over these instructions. 
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Safety measures 

- Ignition and preparation should only be 
carried out by properky qualified person- 
nel underthe supervision of a second, re- 
sponsible person. 

- All other generally applicable accident pre- 
vention regulations must be complied with. 

- Only ignite airbag units which are in origi- 
nal condition and properly installed. 



- If ignition fails to occur, do not approach 
the vehicle until approx. 3 minutes have 
elapsed. 

- Allow airbag units to cool down after igni- 
tion and observe them carefully. 

- Avoid skin contact with airbag units which 
have been ignited. 



- Ignite airbag units only in suitable open 

spaces. 

Use only the ignition equipment specifi- 
cally intended for the purpose. 

- First remove all loose objects from the air- 
bag expansion area. 

- Anyone likely to be affected should be 
warned about the noise in advance. 

Use the whole length of the ignition dev- 
ice's cable in order to maintain a safe dis- 
tance from the airbag unit which is to be 
ignited. 

- Do not connect the ignition device to the 
power source until everything else is 
ready. 

- Position yourself and anyone else in- 
volved in front of the vehicle. 

Ignite the airbag unir with the vehicle's 
doors closed but the tailgate/trunk lid or 
side windows open. 
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No. 


Designation 


Special Tool 


Order number 


Explanation 


1 


Ignition device 




000.721.925.70 




2 


Ignition cable 




000.721.925.71 


Non-reusable part 



Correct disposal of airbag units 
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Connecting the ignition device 

Driver's side 




Direct to 2-pin plug of contact unit (below 
steering column). 

Passenger'sside 




With ignition cable to both gas generators. 

Run the ignition device out through the door 
gap to a point in front of the vehicle. 
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Ignition 




Connect the ignition device to a car battery 
and operate the switch. 

Note 

The driver's side and passenger's side airbag 
units must be ignited separately, 

Atter igniting the passenger's side airbag unit, 
check that both gas generators have ignited 
(can be identified by both ignition cable plugs 
having melted). 
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Diagnosis / Troubleshooting 

The airbag system is continuously monitored 
by a diagnosis unit in the control unit. If a 
fault occurs, it is indicated by a warning lamp 
in the instrument cluster. 

In the event of a fault, the central warning 
lamp and this warning lamp come on. In cars 
for the USA, the fasten seat belts symbol also 
lights up. 

The airbag warning lamp comes on for ap- 
prox. 5 seconds when the ignition is switched 
on, and then goes out. When the engine is 
started, the warning lamp again comes on for 
approx. 5 seconds. 

Should the warning lamp come on again later, 
this indicates a fault in the airbag system. The 
fault can be read out with System Tester 
9288 and flashing code tester 9268. 

Note: 

The control unit needs approx. 70 seconds to 
identify all faults in the system, and the igni- 
tion must therefore be switched on for at ieast 
this time. 

After a fault in the airbag system has been 
identified and rectified, the fault memory 
w must be erased. 

If any components are exchanged, this must 
be noted in the warranty and maintenance 
booklet. The document number should be at- 
tached in the free space provided. The docu- 
ment number is shown on an adhesive label 
which can be torn off the spare part. 

Following an accident in which the airbag sys- 
tem was activated, the following components 
must be removed and renewed: 



- control unit 

- both front sensors 

- contact unit 

- both airbag units 

If non-activated airbag units have to be re- 
moved, they must be ignited electrically 
before being disposed of (see Page 68 - 15). 
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Reading out the fault memory 



System Tester 9288: see Repair Manual Group 03, Self-diagnosis 
Tester 9268: see Technical Service Information, Model '90. 



Meaning of fault codes 



1 st figure: 



3 



Airbag system 



2nd figure: 



1 



Fault still present 



2 



Fault no longer present 



3 



Failure time since first fault occurrence 



3rd figure: 



= Fault code 



4th figure: 



Before troubleshooting can be carried out correctly, the person concerned must 

• be familiar with the component positions and the function and technical relationship of the 
systems to be checked {model information) 

be able to reac and evaluate Porsche circuit diagrams 

understand the function of the electrical circuits and relays 

be capable of operating and assessing the information supplied by the test gear. 



If the tester display or the fault list indicates that a component is defective, the fault may not neces- 
sarily be found in the component indicated but may be in the associated control unit or the connect- 
ing circuits {electrical paths) between the component and the control unit. Before the fault memory 
has been read out, no troubleshooting involving the pulling off of plugs or similar is to be carried out, 
as this could also be stored as a fault in the memory. 
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Note 

The fault code can show two types of fault: 



- Fault still present 

- Fault no longer present 

Faults are stored as no longer present if they occur briefly while the ignition is switched on, but are 
no longer present when the ignition is switched off. 



Faults still present are those which are permanent or remain present when the ignition is switched 
w off. 



Do not assume that the fault in the readout is actually present or clearly identifiable during the check. 



The cause of a fault being memorized may for example be undesirable interference with the airbag 
system wiring while the ignition was switched on. 



It is therefore important in the case of faults no longer present to determine the cause of the fault in 
order to prevent it from recurring and to avoid renewing parts unnecessarily Check the entire length 
of the airbag system wiring for damage (wires no longer intact or trapped}. 



w 
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Special tools 9516 and 9516/1 are used to check the ignition pill circuits. 

If there is a fault in the ignition pill circuits, attach special tool 9516 in place ol the airbag units, then 
erase the lault memory. Switch the ignition off and on again. 

The fault can then be localized by means of the diagnosis unit in the control unit. 

If the warning light no longer indicates a fault, the arbag unit is defectve and must be renewed. 

If the warning light again indicates a fault, this is to be sought in the control unit or the wiring. 

A fault in ignition pill circuit 1 may also be caused by the contact unit. Disconnect the wiring from the 
contact unit and attach special tool 9516/1 in place of the contact unit. Erase the fault memory. 
Switch the ignition of 1 and then en again. If the warning light no onger indicates a fauft, the ccrtac: 
unit is defective; if the warning light again indicates a fault, this must be in the control unit or the wir- 
ing. 
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Fault code table 




Fault code 


Designation of fault 


11 


Left front sensor: closed once 


12 


Left front sensor: closed several times 


13 


Right front sensor: closed once 


14 


Right front sensor: closed several times 


15 


Left front sensor: permanently closed* 


16 


Right front sensor: permanently closed 


17 


Left front sensor: contact resistance to Ub 


18 


Right front sensor: contact resistance to Ub 


19 


Left front sensor: contact resistance to earth/ground 


20 


Right front sensor: contact resistance to earth/ground 


21 


Left front sensor: short circuit to Ub 


22 


Right front sensor: short circuit to Ub 


25 


Left front sensor: resistance to earth/ground too high 


26 


Right front sensor: resistance to earth/ground too high 


27 


Left front sensor: break in feed wire** 


28 


Right front sensor: break in feed wire** 


29 


Lett front sensor: line resistance too high 


30 


Right front sensor: line resistance too high 


33 


Ignition capacitor 1 : capacitance too low 


34 


Ignition capacitor 2: capacitance too low 


35 


Ignition capacitor 1 : contact resistance too high 


36 


Ignition capacitor 2: contact resistance too high 


37 


Ignition pill circuit 1: contact resistance to Ub 


38 


Ignition pill circuit 2: contact resistance to Ub 



* Fault code 60 is also shown with fault codes 15 and 16. Renew front sensor and erase fault 
memory. Repeat the diagnosis. If fault code 60 appears again, renew the control unit. 

** Fault code 25 or 26 also appears with fault code 27 or 28 respectively. 
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Fault code 


Designation of fault 


39 


Ignition pill circuit 3: contact resistance to Ub 


40 


Ignition pill circuit 1 : short-circuit to Ub 


41 


Ignition pill circuit 2: short-circuit to Ub 


42 


Ignition pill circuit 3: short-circuit to Ub 


43 


Ignition pill circuit 1 : contact resistance to earth/ground 


44 


Ignition pill circuit 2: contact resistance to earth/ground 


45 


Ignition pill circuit 3: contact resistance to earth/ground 


46 


Ignition pill circuit 1 : short-circuit to earth/ground 


47 


Ignition pill circuit 2: short-circuit to earth/ground 


48 


Ignition pill circuit 3: short-circuit to earth/ground 


49 


Ignition pill circuit 1: break 


50 


Ignition pill circuit 2: break 


51 


ignition pill circuit 3: break 


52 


ignition pill circuit 1: resistance too low 


53 


Ignition piil circuit 2: resistance too low 


54 


Ignition pill circuit 3: resistance too low 


55 


Ignition pill circuit 1 : resistance too high 


56 


Ignition pill circuit 2: resistance too high 


57 


ignition pill circuit 3: resistance too high 


58 


Warning lamp: short-circuit to Ub or earth/ground 


59 


Warning lamp: break 


60 


Diagnosis unit: defective 


61 


Correct ignition sequence (after crash) 


62 


Correct ignition current (after crash) 


65 


Ignition pill current transmitted (after crash) 


67 bis 105 


Internal fault* 



Ignition pill circuit 1: driver's airbag 

Ignition pill circuit 2 and 3: passenger's airbag 

" When the airbag system is checked with the 9268 tester, fault code 60 is always indicated ; n the 
event of an internal fautt. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Note 

After any airbag system fault has been detected and rectified, the fault memory must be erased. 
Test point 1 

Left front sensor - Renew front sensor, 

closed once 
Fault code 3 1 1 



Test point 2 

Left front sensor 
closed several times 
Fault code 3 _ 12 

Test point 3 

Right front sensor 
closed once 
Fault code 3 1 3 



- Renew front sensor. 



- Renew front sensor. 



Test point 4 

Right front sensor - Renew front sensor, 

closed several times 
Fault code 3 _ 14 



Test point 5 

Left front sensor - Renew front sensor, 

closed permanently 
Fault code 3 15 



Test point 6 

Right front sensor - Renew front sensor, 

closed permanently 
Fault code 3 _ 16 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 7 

Left front sensor 
Contact resistance 
to Ub 

Fault code 3 17 



Check front sensor at plug connection with ohmmeter. 

1 . Ohmmeter at terminal 1 and terminal 2 
Display: 10 

2. Ohmmeter at terminal 2 and terminal 3 
Display: 0...0.5 £2 

If measured values are within tolerance, renew 
the control unit; if out of tolerance, renew the 
front sensor. 



Test point 8 

Right front sensor 
Contact resistance 
to Ub 

Fault code 3 18 



- See test point 7 



Test point 9 

Left front sensor 
Contact resistance 
against earth/ground 
Fault code 3 19 



- See test point 7 



Test point 10 

Right front sensor 
Contact resistance 
against earth/ground 
Fault code 3 2C 



- See test point 7 



Test point 11 

Left front sensor 
Short-circuit to Ub 
Fault code 3 21 



See test point 7 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 12 

Right front sensor 
Short-circuit to Ub 
Fault code 3 22 



- See test point 7 



Test point 13 

Lett front sensor 
Earth/ground resistance 
too high 

Fault code 3 25 



- Check front sensor: plug contacts and plug connection must en- 
gage correctly. 

- Check front sensor with ohmmeter; see test point 7 

- Check mounting points; the metal must be bright for good 
electrical contact. 



Test point 14 

Right front sensor 
Earth/ground resistance 
too high 

Fault code 3 26 



- see test point 13 



Test point 15 

Left front sensor 
Break in feed line 
Fault code 3 27 



Check front sensor plug connection: plug contacts and plug 
connection must engage correctly. 

Check front sensor mit ohmmeter {see test point 7). If no fault 
is detected at front sensor, renew the control unit. 



Test point 16 

Right front sensor 
Break in feed line 
Fault code 3 _ 28 



- see test point 15 



Test point 17 

Left front sensor 

Line resistance too high 

Fault code 3 29 



Check front sensor mrt ohmmeter (see test point 7). 
If no fault is detected at the front sensor, renew the 
control unit. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 18 

Right front sensor 
Line resistance too high 
Fault code 3 30 



- See test point 17 



Test point 19 

Ignition condenser 1 
Capacitance too low 
Fault code 3 33 



- Renew the control unit. 



Test point 20 

Ignition condenser 2 
Capacitance too low 
Fault code 3 34 



- Renew the control unit. 



Test point 21 

Ignition condenser 1 
Contact resistance 
too high 

Fault code 3 _35 



- Renew the control unit. 



Test point 22 

Ignition condenser 2 
Contact resistance 
too high 

Fault code 3 36 



- Renew the control unit. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 



Test point 23 

Ignition pill circuit 1 1 . Remove driver's airbag unit. 

Contact resistance 2 - Attach special tool 9516 in place of the airbag unit. 




3. Erase the fault memory. 

4. Check whether fault is still present. 

a) If fault is no longer present, renew the airbag unit. 

b) If fault is still present, separate connections 
at contact unit and attach special tool 9516/1. 




5. Erase the fault memory. 

6. Check whether fault is still present. 

a) If the fault is no longer present, renew the contact unit. 

b) If the fault is still present, renew the control unit. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Note 

Ignition pill circuit 2 is the left of the two passenger-side airbag 
circuits, ignition pill circuit 3 the right circuit. 



Test point 24 

Ignition pill circuit 2 
Contact resistance 
to Ub 

Fault code 3 38 



1 . Pull off plug at passenger-side airbag unit. 

2. Attach special tool 9516. 

3. Erase the fault memory. 

4. Check whether fault is still present. 

a) 11 fault is no longer present, renew passenger- 
side airbag. 

b) If fault is still present, renew the control unit. 



Test point 25 

Ignition pill circuit 3 
Contact resistance 
to Ub 

Fault code 3 39 



- see test point 24 



Test point 26 

Ignition pill circuit 1 
Short-cjcui: to Ub 
Fault code 3 40 



.- see test point 23 



Test point 27 

Ignition pill circuit 2 
Short-circuit to Ub 
Fault code 3 41 



- see test point 24 



Test point 28 

ignition pill circuit 3 
Short-circuit to Ub 
Fault code 3 42 



- see test point 24 
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Fault, Fault Code Possible Causes, Elimination, Remarks 



Test point 29 

Ignition pill circuit 1 - see test point 23 

Contact resistance to 
earth/ground 
Fault code 3 43 



Test point 30 

Ignition pill circuit 2 - see test point 24 

Contact resistance to 
earth/ground 
Fault code 3 _ 44 



Test point 31 

Ignition pill circuit 3 - see test point 24 

Contact resistance to 
earth/ground 
Fault code 3 45 



Test point 32 

Ignition pill circuit 1 - see test point 23 

Short-circuit 
to earth/ground 
Fault code 3 46 



Test point 33 

Ignition pill circuit 2 - see test point 24 

Short-circuit 
to earth/ground 
Fault code 3 47 



Test point 34 

Ignition pill circuit 3 - see test point 24 

Short-circuit 
to earth/ground 
Fault code 3 _48 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 35 

Ignition pill circuit 1 
Break 

Fault code 3 _ 49 



- Check that plug connection to airbag unit is correctly engaged. 

- Check that plug connection to contact unit is correctly engaged, 
if no fault is detected: 

1 . Remove driver's airbag unit. 

2. Attach special tool 9516 in place of the airbag unit. 




3. Erase the fault memory. 

4. Check whether the fault is still present. 

a) If the fault is no longer present, renew the airbag unit. 

b) If the fault is stitt present, separate the plug connection to the 
contact unit and attach special tool 9516/1. 




5. Erase the fault memory. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



6. Check whether fault is still present. 

a) If the fault is no longer present, renew the control unit. 

b) If the fault is still present, renew the control unit. 



Test point 36 

Ignition pill circuit 2 
Break 

Fault code 3 50 



- Check that the plug connection to the airbag unit is correctly en- 
gaged. 

If no fault is detected: 

1. Pull off plug at passenger-side airbag unit. 

2. Attach special tool 9516. 

3. Erase the fault memory. 

4. Check whether fauft is still present. 

a) If the fault is no longer present, renew the passenger- 
side airbag unit. 

b) If the fault is still present, renew the control unit. 



Test point 37 

Ignition pill circuit 3 - see test point 36 

Break 

Fault code 3 _ 51 



Test point 38 

Ignition piil circuit 1 - see test point 23 

Resistance too low 
w Fault code 3 _ 52 



Test point 39 

Ignition pill circuit 2 - see test point 24 

Resistance too low 
Fault code 3 _53 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 40 

Ignition pill circuit 3 
Resistance too low 
Fauft code 3 54 



see test point 24 



Test point 41 

ignition pill circuit 1 
Resistance too high 
Fault code 3 55 



- see test point 23 



Test point 42 

Ignition piil circuit 2 
Resistance too high 
Fault code 3 56 



- see test point 24 



Test point 43 

Ignition pili circuit 3 
Resistance too high 
Fsuit code 3 57 



- see test point 24 



Test point 44 

Warning lamp: short-circuit 
to Ub or earth/ground Fault 
code 3 _ 58 

Test point 45 

Break in circuit at warning 
lamp 

Fault code 3 59 



Check wiring for damage. 
Check instrument cluster. 



Check power supply fuse for instrument cluster 
Check warning lamp and renew if necessary. 
Check wiring for damage. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 



Test point 46 

Defective diagnosis unit - Renew the control unit 

Fault code 3 _ 6C 

Test point 47 

Ignition sequence correct 
(after crash) 
Fault code 3_61 

Test point 48 

Ignition current correct - see test point 47 

(after crash) 
Fault code 3 _ 62 

Test point 49 

Ignition pill current has - see test point 47 

flowed (after crash) 
Fault code 3 _ 65 

Test point 50 

Control unit defective - Renew the control unit 

Fault code 3 67 



Note on test point 50 

With the 9288 System Tester, a fault code can be displayed in the range from 67 to 105. 
On the 9268 Tester, code 60 is atoaya displayed if the fautt is in the range from 67 to 105. 



- All airbag components must be renewed after the airbag has 
been activated. 
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Diagnosis / Troubleshooting Airbag 

As of software level B 01 

As of software tevel B 01 , the waiting time for 
service operations is reduced from 20 minutes 
to 5 minutes (also refer to page 68-4). 
As of manufacturing date June 12, 1992, the 
switch-on time of the airbag warning light is 
reduced from approx. 5 seconds to approx. 
2.5 seconds. 
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Tools 




Special Tool 9516 Special Tool 9516/1 

Special Tools 9516 and 9516/1 are used to check the ignition pill circuits. 

If there is a fault in the ignition pill circuits, attach Special Tool 9516 in place of the airbag units, 
then erase the fault memory. Switch the ignition off and on again. 

The fault can then be identified by means of the diagnosis unit in the airbag control unit. 

if the warning light no longer indicates a fault, the airbag unit is defective and must be replaced. 

If the warning light again indicates a fault, the control unit or the wiring are at fault. 

A fault in ignition pill circuit 1 may also be caused by the contact unit. Disconnect the wiring harness 
from the contact unit and attach Special Tool 9516/1 in place of the contact unit. Erase the fault me- 
mory. Switch the ignition off and then on again. If the warning light no longer indicates a fault, the 
contact unit is defective; if the warning light again indicates a fault, the control unit or the wiring are 
at fault. 

Note 

For safety reasons, never drive the vehicle with the special tools installed in place of the 
airbag units. 
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Special Tool 9541 



1074-68 



Special Tool 9541 is used to check the wiring 
of the airbag system. It is attached in place of 
the control unit. For safety reasons, the wiring 
to the ignition pills cannot be checked with 
this tool. 
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1. Fault memory 
Fautt code table 



Fault code 


Designation of fault 


1 0 


Ignition circuits 


- closed once 






- closed several times 






- permanently closed 






- contact resistance to Ub 






- contact resistance to ground 






- coupled 1/3 or 2/3 


1 1 


Left front sensor 


- resistance too high 


1 2 


Right front sensor 


- resistance too high 


21 


Ignition pill circuit 1 


- resistance too high / too low 


22 


Ignition pill circuit 2 


- resistance too high / too low 


23 


Ignition pill circuit 3 


- resistance too high / too low 


30 


Warning light airbag 


-Signal implausible 


31 




- Control unit defective 


40 to 47 




- Control unit defective 


50 to 54 




- Control unit defective 


60 to 62 




- Control unit defective 


70 


Crash entry 


- only if airbag has been triggered 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Note 

After an airbag system fault has been detected and rectified, the fault memory must be erased. 

Replace both front impact sensors. 

Check wiring harness for squeezed sections or chafing and replace 
if required. 

Test point 2 

Ignition circuits - Refer to test point 1 . 

closed several times 
Fauit code 1 0 



Test point 1 
Ignition circuits 

closed once 
Fault code 10 



Test point 3 
Ignition circuits 

closed permanently 
Fault code 1 0 



- Refer to test point 1. 



Test point 4 
Ignition circuits 

Contact resistance 
to Ub 

Fault code 10 



- Check wiring harness to front impact sensors and ignition pills for 
squeezed sections and chafing. Replace if required. 

- Using Special Tool 9541 , check wiring to front impact sensors for 
short to positive terminal, replace if required. 

- Check front impact sensors for short to positive terminal. 

- If no fault can be detected at the front impact sensors and at the 
wiring, the control unit must be replaced. 



Test point 5 
Ignition circuits 

Contact resistance 
to ground 
Fault code 10 



- Check wiring harness to front impact sensors and ignition pills for 
squeezed sections and chafing. Replace if required. 

- Using Special Tool 9541 , check wiring harness to front impact 
sensors for short to ground, 

- Check front impact sensors for short to ground. 

- If no fault can be detected at the front impact sensors and at the 
wiring harness, replace the control unit. 
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Fautt, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 6 
Ignition circuits 

Coupled 1/3 or 2/3 
Fault code 10 



Check wiring harness and ignition pills for 
squeezed sections and chafing. Replace if required. 



If no fault can be detected, replace control unit. 



Test point 7 
Left front sensor 

Resistance too high 
Fault code 1 1 



1. Ohmmeter to terminals 1 and 2 
Display: 10 kO 



Using an ohmmeter, check front impact sensor at connector. 



2. Ohmmeter to terminals 2 and 3 
Display: 0...0.5 

- Check control unit wiring to front impact sensor connector with 
Special Tool 9541 and ohmmeter 

Display: 0...0.5 £2 

- If no fautt is detected at the front impact sensor and at the wiring, 
replace control unit. 



Test point 8 



Right front sensor 

Resistance too high 
Fault code 12 



refer to test point 7. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Test point 9 
Ignition pill circuit 1 

Resistance too high / 
too low 
Fault code 21 



1 . Remove driver airbag - unit. 

2. Attach Special Tool 9516 in place of airbag unit. 




S67-68 

3. Erase fault memory. 

4. Check if fault is still present. 

a) Replace airbag unit if the fault is no longer present. 

b) If the fault is still present, disconnect the contact unit 
wiring and attach Special Tool 9516/1. 




5. Erase fault memory. 

6. Check if fault is still present. 

a) Replace contact unit it the fault is no longer displayed. 

b) If the fault is still present, check wiring harness for squeezed 
sections and chafing. Replace if required. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



c) If no fault is detected in the wiring harness, replace 
the control unit. 



Test point 10 
Ignition pill circuit 2 

Resistance 
too high/too low 
Fault code 22 



Note 

Ignition pill circuit 2 at the passenger side airbag is the leftmost of 
the two circuits. 

1 . Disconnect plug at passenger side airbag unit. 

2. Attach Special Tool 9516. 

3. Erase the fauft memory. 

4. Check if fault is still present. 

a) If the faut is no longer present, replace passenger side 
airbag unit. 

b) If the fault is still present, check wiring harness for squeezed 
sections and chafing. Replace if required. 

c) If no fault is detected in the wiring harness, replace the control 
unit. 



Test point 11 

Ignition pill circuit 3 
Resistance 
too high/too low 
Fault code 23 



Ignition pill circuit 3 at the passenger- side airbag is the rightmost of 
the two circuits. 



refer to test point 10. 



Test point 12 

Airbag warning light 
Signal implausible 
Fault code 30 



- Check warning lamp, replace if required. 

- Check wire from control unit to instrument cluster or to 
diagnosis socket, respectively, for short to positive terminal. 

- Check instrument cluster. 



Test point 13 
Control unit defective 

Fault code ... 



- Replace control unit. 
Note 

This fault message may display several fault codes: 31, 40 to 47, 50 
to 54 and 60 to 62. 
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Test point 14: 

Unknown fault code - Check secondary ignition circuit, 

fault code xxx 

- Erase fault memory. 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



2. Failure time 

The Failure Time menu item displays the time 
elapsed since the first fault was stored in the 
fault memory. 

The maximum time that can be displayed is 
99 hours and 59 minutes. If this time is ex- 
ceeded, the ">" sign is displayed ahead of 
the hours. 



3. Results 



The Results menu item displays the crash data. 
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REMOVING AND INSTALLING ELECTRIC SEAT 



Removing 



1. Eold back from carpet and remove rear 
carpet. 



3. Lift seat and disconnect wire plugs, then 
remove seat and take threaded plates out of 
seat carrier consoles. 



4. Unscrew left and right seat frame trim. 



2. Move back seat all the way and unscrew 
front socket head screws, then move seat 
forward and unscrew rear screws. 




Installing 



When installing the seat is normally bolted at the 
front holes of the seat rail carriers, but if more 
legroom is wanted, the holes 25 mm further back 
can be used. 




Note 




Normal seats can be installed in place of 
electric seats. 
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If damaged switches or wire harnesses are 
causing the trouble and have to be replaced, 
unscrew the entire escutcheon plate. After- 
wards the switches can be disconnected from 
the wires and removed. 




72-2 Removing and Installing Electric Seat 
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REMOVING SEAT BACKREST MOTOR 



1. Open zipper. Bend open metal labs at bottom 
of backrest and disconnect backrest cover. 




2. Disconnect side cheek and strip on backrest 
springs. 




3. Detach pasted padding, unscrew cover and 
remove. 



Seats 




4. Unscrew gear wheels or remove circlip and 
take off gear wheels. 




5. Unscrew motor screws. 




6. Detach front seat cover and pull up far enough, 
that motor is accessible from front and can be 
removed. 
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DISASSEMBLING SEAT CONTROLS 



I. Operate release lever, push seat forward or 3, Remove entire seat control and unscrew cover, 

back against final stop and unscrew hexagon 
head screws (arrows). 




4. Pull apart control halves. 




2. Detach and disconnect wire plugs. 




72-4 Disassembling Seat Controls 
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DISASSEMBLING LEFT CONTROL HALF AND REMOVING AXIAL SEAT 
CONTROL MOTOR 



1. Undo threaded connection at front of joint. 2. Turn up height control on transmission tube 




1 - Countersunk screw M 6 

2 - Collar nut 

3 - Washer 

4 - Self-locking screw M 6 



Note 



In this position the M 6 countersunk screws holding 
the seat carrier console could be replaced, if 
damaged. 



3. Loosen motor carrier console and unscrew 
motor (3 self- locking screws). 
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DISASSEMBLING RIGHT CONTROL HALF AND REMOVING SEAT HEIGHT 
CONTROL MOTOR 



X. Disconnect motor carrier console from control 
half. 




1 - Socket head screw 

2 - Washer 

3 - Sleeve 

4 - Self-locking screw M 6 x 12 mm 



Note 



If the countersunk screws holding the seat on the 
seat carrier console have to be replaced, dis- 
connect the threaded connection at front of 
joint (see page 72 - 5) 



2. Unscrew socket head screws (arrows) on motor 
carrier console, loosen straps and pull out 
motor. 




72-6 Disassembling Right Control Half and 
Removing Seat Height Control Motor 
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SEAT AND MIRROR POSITION CONTROL 
SYSTEM, '87 MODELS ONWARD 

The seat and mirror position 
control system comprises the 
following components: 

Control panel with 3 illuminated 
position keys (1) and one memory 
key (2) with integral pilot lamp. 




3 seat switches for manual 
adjustment. 




Switch 1 



- horizontal: fore and aft 
adjustment 

- vertical: seat height adjustment, 
front 



Switch 2 

- horizontal: backrest adjustment 

- vertical: seat height adjustment, 
rear 

Switch 3 

- horizontal: lumbar support shape 

- vertical: lumbar support/height 

6 adjusting motors 




1 - Height, rear 

2 - Fore-and-aft adjustment 

3 - Height, front 

4 - Lumbar support, height 

5 - Backrest adjustment 

6 - Lumbar support, size 



Printed in Germany - XVI, 1987 



Seat and Mirror Position 
Control System 



72-7 



Seats 



928 



6 potentiometers to detect seat 
position 




The potentiometers are mounted 
directly on the adjusting motors. 
2 are visible in the illustration. 



1 mirror adjustor switch (1) and 1 
mirror selector switch (2) for 
manual adjustment of the mirrors 




4 motors for mirror adjustment with 
4 potentiometers to detect position 
of mirrors (2 for driver's-side and 
2 for passenger-side mirrors). 




72-8 Seat and Mirror Position Control System 
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2 relay units integrated in the 
wire harness. 




Photo shows relay unit removed with 
cover open. 




Arrows indicate installation 
positions 



METHOD OF OPERATION 
Manual adjustment 

The manual adjustment facility has 
been retained. This function always 
takes priority over automatic 
adjustment and is always possible 
regardless of vehicle status. 



Storing a position 

To store a position in the memory, 
press the memory key and the key 
for the desired position. The 
memory key must be pressed before 
the position key. Both keys must be 
held down simultaneously for at 
least 0.2 seconds. 

Positions can be stored in the 
memory regardless of vehicle 
status. 



Cal 1 ing up a position 

To assume a stored position 
automatically, hold the key for the 
desired position down. If the key 
is released, the adjustment is 
interrupted immediately. 

The position of the mirror is not 
changed until approx. 0.5 seconds 
after the position key has been 
depressed. When the key is 
released, mirror adjustment is also 
interrupted unless the seat has 
reached its final position. Once 
the seat position is reached, the 
mirrors automatically move to the 
position stored in the memory. 

A position can be called up 
regardless of vehicle status. 
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Pilot lamp in the control panel. 

Three position keys illuminated to 
aid orientation and a red pilot 
lamp with the following functions 
are housed in the control panel: 



If a position key is depressed 
requesting an adjustment, the pilot 
lamp lights up until the adjustment 
has been completed. If the 
adjustment is interrupted, the 
pilot lamp will not go out if the 
ignition is on, or will continue to 
burn for 60 seconds after the 
interruption if the ignition is 
off. 

If the position key for a position 
to which the seat is already set is 
pressed, the red pilot lamp lights 
up for approx. 0.5 seconds. If the 
position is adjusted manually, the 
pilot lamp goes out. 



72 - 10 Method of Operation 
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Plug assignment, control unit for seat adjustment 




PIUQ 


Terminal desianation 


Pin 




30 


- Ter. 30 


1 


1 


15 


- Ter. 15 


2 




31 


- Ter. 31 


3 




87 


- Ter. 87 seat heatinq relay 


1 


2* 


E 


- Tip switch, seat heating on 


2 




A 


- Tip switch, seat heatinq off 


3 




+ 


- Potentiometer heiqht rear + 


1 


3 


PHH 


- Potentiometer, height rear, pick-off 


2 




- Potentiometer, heiqht rear - 


3 




+ 


- Potentiometer backrest + 


1 


4 


PLE 


- Potentiometer backrest, pick-off 


2 






- Potentiometer, backrest - 


3 




+ 


- Potentiometer lumbar support shape + 


1 


5 


PLW 


- Potentiometer lumbar support pick-off 


2 




- Potentiometer lumbar support shape - 


3 




+ 


- Potentiometer fore-and-aft adjustment + 


1 


6 


PLA 


- Potentiometer fore-and-aft adj. pick-off 


2 




- Potentiometer fore-and-aft adjustment - 


3 




+ 


- Potentiometer heiqht front + 


1 


7 


PHV 


- Potentiometer heiqht. front, pick-off 


2 






- Potentiometer, heiqht, front ■ 


3 




HZG 


- Seat heatinq 


1 


* as Of MY '89 


BA 


- Tip switch seat heatinq on / off 


2 




P + 


- Potentiometer seat heatinq + 


3 



Plug assignment, control unit for seat adjustment 
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Plug 


Terminal designation 


Pin 


8 


+ - Potentiometer, lumbar support, neight + 


1 


PLH - Potentiometer, lum. sup. height pick-off 


2 


- Potentiometer, lumbar support, height - 


3 


9 


58 - Ter. 58 


1 


MT - Memory key 


2 


30' - Ter. 30 for mirror memory control unit 


~T 


PT - Position key 


4 


j-S^M - Ter. 31 for mirror memory control unit 


5 


10 


SHV2 - Seat switch, height, front downward 


1 


SHV1 - Seat switch, height, front upward 


2 


X - Ter. 31 for seat switch 1 


3 


SLA1 - Seat switch, fore-and-aft adjustment, 
toward rear 


4 


SLA2 - Seat switch, fore-and-aft adjustment, 
toward frcr.t 


5 


11 


A - Relay unit 2 


1 


E - Relay unit 2 


2 


C - Relay unit 2 


^ 

3 


D - Relay unit 2 


4 


E - Relay unit 2 


' - r ■ 

5 


12 


SHH2 - Seat switch, height, rear downward 


1 


SHH1 - Seat switch, height, rear upward 


2 


X - Ter. 31 for seat switch 2 


3 


SLE1 - Seat switch, backrest, toward rear 


4 


SLE2 - Seat switch, backrest, toward front 


5 


13 


A - Relay unit 1 


1 


E - Relay unit 1 


2 


C - Relay unit 1 


3 


D - Relay unit 1 


4 


E - Relay unit 1 


5 


14 


SLH2 - Seat switch, lum. sup. height downward 


1 


SLH1 - Seat switch, lum. sup. height upward 2 


X - Ter. 31 for switch 3 3 


SLW1 - Seat switch, lumbar support shape 

retract 4 


SLW2 - Seat switch, lumbar support shape 
extend 


5 


15 


WL - Pilot lamp 1 


PL3 - Lamp fo r position key 3 


2 


PT.L - Ter. 31 for operatinq switch 


3 


PL2 - Lamp for position key 2 


4 


PL1 - Lamp fo^ position key 1 


5 
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CHECKING SEAT AND MIRROR POSITION 
CONTROL SYSTEM 

Checking seat control unit 

Mote: 

Use the adapter cable (special 
tool 9269) to check the seat 
control unit. 



Precondition for testing: charged 
battery 




1 2 



Note: 

Ter. 30 and Ter. 31 can be picked 
off at the 2-pole plug for a number 
of test steps. 

1 - Ter. 31 

2 - Ter. 30 

1. Remove seat. 

2. Lay seat on a trolley and 
position trolley beside car. 

3. Connect adapter cable to seat. 

4. Write seat position into memory 
with position key 1. 



5. Detach control unit, open flap 
and attach by means of cable 
cl ips . 




6. Disconnect plug 1. Connect 
voltmeter to terminal 1 (plus) 
and Ter. 3 (minus) in plug 
receptacle. 

Reading: battery voltage 
Connect voltmeter to Ter. 2 
(plus) and Ter. 3, switch on 
igni tion. 

Reading: battery voltage 

If there is no reading, check fuse 
No. 21* (Ter. 30) and No. 7** 
(Ter. 151 and minus cable. 
Reconnect plug. 



As from model 88, fuse No. 20 
As from model 88, fuse No. 8 
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7. Open receptacle of plug 2. Leave plug 
connected. 




Connect voltmeter to minus of adapter cable 
and pin 1 . Switch on ignition and seat heating. 
Reading: battery voltage 

Switch off seat heating. 
Reading: 0 Volt 

If there is no reading, check switch for seat 
heating. Switch off ignition. 

Checking the seat heating as of MY '89 
refer to page 72 - 33 

8. Disconnect plug 3. Connect voltmeter to pin 
1 (plus) and pin 3 (minus) of control unit. 
Press position key 1 . 

Reading: approx. 5 votts 

Note 

Voltage is applied for only 30 - 60 seconds 
after the position key is pressed. 

9. Connect ohmmeter to plug Ter. 1 and Ter. 3. 
Reading: 2.2 - 3.2 kohm 

Connect ohmmeter to Ter. 2 and Ter. 3 
Reading: 0 - 3 kohm, depending upon posi- 
tion of the seat. 



If these values are not reached, replace poten- 
tiometers. 

1 0. Check plugs 4 through 8 in exactly the 
same way as described in Step 8. 

11. Open plug receptacle of plug 9. 
Leave plug connected. 




Connect voltmeter to pin 3 (plus) and pin 5 
(minus). 

Press position key 1. 
Reading: battery voltage 

Note 

Voltage is applied for only approx. 30 - 60 
seconds after the position key is pressed. 

Close plug receptacle and disconnect plug. 

Connect voltmeter to plug, Ter. 1 and minus. 
Switch on parking light. 
Reading: battery voltage 

12. Connect ohmmeter to Ter. 2 and minus. 
Press memory key. 
Reading: 0 - 2 ohm 
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Connect ohmmeter to Ter. 4 and 
minus, press position key 1. 
Reading: 0-1 ohm 

Press position key 2. 
Reading: approx. 240 ohm 

Press position key 3. 
Reading: approx. 820 ohm. 

If these values are not reached, 
check control panel and wiring. 



13. Di sconnect plug 10. 

Connect voltmeter to plus and 
pin 3 of control unit, 
Reading: battery voltage 



14. Connect chmmeter to plug Ter. 1 
and Ter. 3. Press switch 1 down. 
Reading: 0 - 0.3 ohm 

Connect chrnineter to Ter. 2 and 
Ter. 3, push switch 1 up. 
Reading: 0-0.3 ohm 

Connect ohmmeter to Ter. 3 and 
Ter. 4, press switch 1 toward rear. 
Reading: 0-0.3 ohm 

Connect ohmmeter to Ter. 3 and 
Ter. 5, push switch 1 forward. 
Reading: 0 - 0.3 ohm 



16. Disconnect plug 14. 

Test switch 3 in exactly the 
same way as described in steps 
13 and 14. 



17. Di sconnect plug 11. 

Connect voltmeter to plus of 
adapter plug. Push switch 3 up. 
Pins 1 and 3 of the control unit 
must register minus. 

Push switch 3 down. 

Pins 2 and 3 must register 
minus . 

Push switch 2 forward. 

Pins 2 and 4 must register 
minus . 

Push switch 2 toward rear. 

Pins 1 and 4 must register 
minus . 

Push switch 2 up. 

Pins 1 and 5 must register 
minus . 

Push switch 2 down. 

Pins 2 and 5 must register 
minus . 



If the values are not reached, 
replace switch. 



15 .Disconnect plug 12. 

Test switch 2 in exactly the 
same way as described in steps 
13 and 14. 



18 .Di sconnect plug 13. Connect 
voltmeter to plus of adapter 
plug. Push switch 3 forward. 
Pins 1 and 3 of control unit 
must register minus. 

Push switch 3 toward rear. 

Pins 2 and 3 must register 
minus . 
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Push switch 1 forward. 
Pins 2 and 4 must register minus- 
Push switch 1 toward rear. 
Pins 1 and 4 must register minus. 
Push switch 1 up. 
Pins 1 and 5 must register minus. 
Push switch 1 down. 
Pins 2 and 5 must register minus. 

19. Open plug receptacle of plug 15. 
Leave plug connected. 




Connect voltmeter to minus and pin 
1. Press position key 2 or 3 
briefly. 

Reading: battery voltage 



Connect voltmeter to plus and pin 
3. 

Reading: battery voltage 

20. Switch on 1 ights 

Connect the voltmeter to 
negative and pin 2. 

Reading: approx. 1,8 V 



21. Connect the voltmeter to 
negative and pin 4 

Reading: approx. 1,8 V 



22. Connect the voltmeter to 
negative and pin 5. 

Reading: approx. 1,8 V 



If the values stated are not 
reached, the control unit is 
defecti ve. 
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PLUG ASSIGNMENT, CONTROL UNIT FOR MIRROR ADJUSTMENT 



ft. 



r=i c 




% -ft 







• • 


• 


• 


• 


51* 





PR + PL + M1 LM12RM1R H2R M2L 

• •••••• 

PR 1 PL ! VF.X PHj?LPM1f!PH2R M'ZL 




Plug 


Terminal designation 


Pin 


1 


1 - Driver's side mirror left/riqht 


1 


3 - Polarity, motor 1/2 


2 


1' - Passenqer-side mirror, left/riqht 


3 


5' - Passenqer-side mirror, up/down 


4 


5 - Driver's mirror, up/down 


5 


2 


PT - Position keys 


1 


not occupied 


2 


30' - Ter. 30 from seat memory control unit 


3 


MT - Memory key 


4 


31' - Ter. 31 from seat memory control unit 


5 
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Plug 1 Terminal designation 


Pin 


3 


PR - Potentiometer right - 


1 


PR + - Potentiometer right + 


2 


PL J- - Potentiometer left - 


3 


PL + - Potentiometer left + 


4 


PM1L - Potentiometer, motor 1 left 


5 


MIL - Motor 1 left 


6 


PM2L - Potentiometer, motor 2 left 


7 


M12R - Motor 1/2, right 


8 


PMIR - Potentiometer, motor 1 right 


9 


MIR - Motor 1, right 


10 


PM2R - Potentiometer, motor 2 right 


11 


M2R - Motor 2, riqht 


12 


M12L - Motor 1/2, left 


13 


M2L - Motor 2, left 


14 



left - driver' s-side mirror 
right - passenger-side mirror 
motor 1 - vertical travel 
motor 2 - horizontal travel 
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Checking mirror control unit 
Note: 

The mirror control unit is mounted 
on the sidewall in the 
driver' s-side footwell beside the 
ABS control unit. 

1. Remove oddments tray. 

2. Detach mirror control unit. 

3. Disconnect plug 1. 




4. Set mirror selector switch to 
dri ver's-side mirror. 



5, Connect voltmeter to Ter. 1 
(plus) and Ter. 2 (minus) . 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 

Connect voltmeter to Ter. 1 
(minus) and Ter. 2 { pi us ) . 

Push mirror adjuster switch to 
right. 

Reading: battery voltage 



6. Connect voltmeter to Ter. 5 
(plus) and Ter. 2 (minus). 

Push mirror adjuster switch up. 

Reading: battery voltage 

Connect voltmeter to Ter. 5 
(minus) and Ter. 2 (plus) . 

Push mirror adjuster switch down. 

Reading: battery voltage 

7. Set mirror selector switch to 
passenger-side mirror. 

8. Connect voltmeter to Ter. 3 (plus 
and Ter. 2 (minus) . 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 

Connect voltmeter to Ter. 3 
(minus) and Ter. 2 (plus). 

Press mirror adjuster switch to 
right. 

Reading: battery voltage 

9. Connect voltmeter to Ter. 4 
(plus) and Ter. 2 (minus) . 

Push mirror adjuster switch up. 

Reading: battery voltage. 

Connect voltmeter to Ter. 4 
(minus) and Ter. 2 (plus). 

Push mirror adjuster switch down. 
Reading: battery voltage 
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1C. Disconnect plug 2. 

Connect ohmmeter to minus and 
Ter. 1, press position key 1. 
Reading: 0-2 ohm 

Press position key 2. 

Reading: approx. 240 ohm 

Press position key 3. 

Reading: approx. 820 ohm 

11. Connect ohinmeter to minus and 
Ter. 4. 

Press memory key. 

Reading: 0-2 ohm 

If the values are not reached, 
check control panel separately. 

12. Connect voltmeter to Ter. 3 
( pi us) and Ter. 5 (minus) . 

Press position key 1. 

Reading: battery voltage 



Note: 

Voltage is applied for only approx. 
30 seconds after the position keys 
are pressed. 



14. Connect voltmeter to Ter. 1 
(minus) and Ter. 2 (plus) . 
Press position key 1 

Reading: approx. 4.7 V 
Note: 

Voltage is applied for only approx. 
30 seconds after the position keys 
are pressed, 

15. Connect voltmeter to Ter. 3 
(minus) and Ter. 4 (plus) . 

Press position key 1. 

Reading: approx, 4.7 V 



13. Open plug receptacle of plug 3. 
Leave plug connected. 

16. Connect voltmeter to Ter. 4 
(plus) and Ter. 5 (minus) . 

Press position key 1. 

Reading: approx. 0.3 - 4.5 V 



17. Connect voltmeter to Ter. 4 
(plus) and Ter. 7 (minus) . 
Press position key 1. 

Reading: 0.3 - 4.5 V 
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18. Connect voltmeter to Ter. 2 
(plus) and Ter. 9 (minus). 
Press position key 1. 

Reading: 0.3 - 4.5 V 



19. Connect voltmeter to Ter. 2 
(plus) and Ter. 11 (minus). 
Press position key 1. 

Reading: 0.3 - 4.5 V 



20. Set mirror selector switch to 
driver's-side mirror. 



21. Connect voltmeter to Ter. 6 
(plus) and Ter. 13 (minus). 

Push mirror adjuster switch up, 



Reading: battery voltage 



22. Connect voltmeter to Ter. 6 
(minus) and Ter. 13 (plus) . 

Push mirror adjuster switch 
down . 

Reading: battery voltage 



23. Connect voltmeter to Ter. 13 
(minus) and Ter. 14 (plus). Push 
mirror selector switch to left. 



25. Set mirror selector switch to 
passenger-side mirror. 



26. Connect voltmeter to Ter. 8 
(minus) and Ter. 10 (plus). 

Push mirror adjuster switch up. 



Reading: battery voltage 



27. Connect voltmeter to Ter. 8 
(pi us ) and Ter. 10 (minus ) . 

Push mirror adjuster switch 
down . 

Reading: battery voltage 



28. Connect voltmeter to Ter. 8 
(minus) and Ter. 12 (plus). 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 



29. Connect voltmeter to Ter. 8 
(plus) and Ter. 12 (minus). 

Push mirror adjuster switch to 
right, 

Reading: battery voltage 



Reading: battery voltage 



If the values stated are not 
reached, the mirror control unit is 
defective . 



24. Connect voltmeter to Ter. 13 
(plus) and Ter. 14 (minus). 

Push mirror adjuster switch to 
right. 



Reading: battery voltage 
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CHECKING CONTROL PANEL 

1. Remove control panel. 

2. Disconnect plug. 
Note 

The test is conducted with the 
connector housing withdrawn. 

3. Connect voltmeter to Ter. 1 

(plus) and Ter, 4 (minus) 

Reading: battery voltage 

If there is no reading, check 
wiring to seat control unit, if 
necessary replace seat control 
unit. 

4. Connect ohmmeter to Ter. 1 and 
Ter. 4. 

Reading: ohm 

Press key 1. 

Reading: approx. 0 ohm 

Press key 2. 

Reading: approx. 240 ohm 
Press key 3 . 

Reading: approx. 820 ohm 

5. Connect ohmmeter to Ter. 2 and 
Ter. 4. 

Reading: ohm 
Press memory key. 
Reading: approx. 0 ohm 
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No. 


Description 


Qty. 


Removi rig 


j i \j c ri 1 lc 1 1 


Instal 1 i ng 


1 


Cover 


1 








2 


^pl "f-trinni nn 

screw 


2 








3 


Washer 


2 








4 


Sheet-metal nut 


2 








5 


Seat frame 


1 








6 


Hex nut 


2 








7 


Pin 


2 








8 


SI idi ng sleeve 


2 








g 


Sori no wa^hpr 


2 








10 


Plastic washer 


2 








11 


Hex nut 


4 








12 


Guide spring 


4 








13 


Seat rai 1 , 
left 


1 








14 


Seat rai 1 , 
right 


1 








1 D 


iransverse strut 


i 
i 








16 


Lifter, front 
right and rear 
left 


Z 








17 




Lifter, front 
left and rear 
right 


2 
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No 


Rpcrpi nt i on 


Otv 


Rpmov i na 


Note When 


Instal 1 ina 


18 


SI ide 


4 








19 


Washer 


4 








20 


Hex bolt 


8 








21 


Socket-head bolt 


4 








22 


Shaft, seat ad- 

i u<;t mpnt 1 pf t 


1 








23 


Shaft, seat ad- 
justment, right 


1 








24 


Staple 


3 








25 


Shaft, height 

ad i u^f mpnt 
front left 


1 








26 


Shaft, height 
ad i ustment . 
front right 










27 


Shaft, height 
adjustment, 
rear left 


1 








28 


Shaft, height 
adiustment 

UUJ L4 J Wilt 1] l^j 

rear right 


1 








29 


Shaped spring 


3 








30 


Shaped spring 


3 








31 


Electric motor 


2 








32 


Electric motor 


1 








33 


Hoi der 


1 








34 


Holder 


1 
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Note When: 


no. 


Description 


Qty. 


Removi ng 


Instal 1 ing 


35 


Hex bolt 


6 






36 


Serrated 


6 








washer 
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Seats 



No. 


Descri oti on 


Qty . 


Removi ng 


Note Wher 


i : 

I nstal 1 ing 


1 


Backrest frame 


1 








2 


Lumbar support 


1 








3 


Shaft, lumbar 
support, heiQht 
adjustment 


1 








A 

1 


Lr j f 1 1 |J 


1 

L 








R 

-J 


^ha~f t 1 timha r 

JlIQ 1 L ^ 1 J 1 1 ' U U 1 

support , 

nirvriti] rp 

^ U 1 V G IU [ C 


1 

J- 








6 


Ci rcl ip 


I 








7 


Cross recessed 
screw M 5 x 8 










8 


^prv-a-t-pH washer 


2 








9 

-J 


Flertrnr mntnr 


2 








10 


Cross recessed 
screw M 5 x 16 


6 








11 


Angl e 


2 








12 


Spacer 


2 








13 


Hex bolt 


4 








14 


Electric motor, 

backrest 

adjustment 


I 








15 


Shaped spring 


1 








16 


Guide 


?. 








17 


countersunk 
screw wi th 
inside hexagon 
head 


1 
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Calibrating controllable seat heating 



From Mode! 89 onwards 
Control units 



Note 



The seat heating must be calibrated after the 
control unit or heating elements have been re- 
placed. 




Control unit for seat heating without ies ■ 72 
seat-position control 



Q 



O 



-6 Q :; o-f- 



v :■ : : : : 



_ 



H 



— ■ 



O 



Control unit for seat heating with seat-position 
control 



163 -72 



A - measuring point (V) 

B - Calibration potentiometer 



w Calibrating controllable seat heating 
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Tools 

1. Digital voltmeter with an internal resistance 
(Ri) >1 MH. 

2. Two measuring probes with a maximum dia- 
meter of 2 mm. 

3. Thermometer (as recommended in the 
Workshop Handbook). 

4. 2 mm wrench. 

5. Two auxiliary cables to supply voltage to the 
removed seat (terminals 15 and 31). Use 
adapter cable 9269 for seat-position control. 

Calibration procedure 

1. Store the seat to be calibrated in the 
working area until it has assumed the 
ambient temperature. 

2. Provide power supply. 
Note 

Do not switch on the seat heating. If switched 
on unintentionally, the seat must cool down 
until the heating elements have again adopted 
the ambient temperature. 

3. Measure the ambient temperature and refer 
to the table for the relevant voltage value. 

4. Connect the voltmeter to the control unit (A). 

5. Set the voltage value on the calibration po- 
tentiometer (B) so that it corresponds to the 
appropriate value for the ambient temperatu- 
re. 



Table 

Ambient temperature in °C Voltage in V 

0 1.50 

2 1.55 

4 1.60 

6 1.65 

8 1.70 

10 1.75 

12 1.80 

14 1.85 

16 1.90 

18 1.95 

20 2.00 

22 2.05 

24 2.10 

26 2.15 

28 2.20 

30 2.25 

32 2.30 

34 2.35 

36 2.40 

38 2.45 

40 2.50 

42 2.55 

44 2.60 

46 2.65 

48 2.70 



Function check 

Switch on seat heating for approx. 10 
seconds with maximum heating power. After 
switching off, measure the voltage at the 
control unit. The value measured now must be 
considerably higher. 
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Checking seat heating 



As of Model Year '89 

1 . Remove switch cover (4 screws). 

2. Disengage seat heating switch and pull out 
switch {take care not to damage the wire). 

3. Switch on ignition. 

4. Connect voltmeter to term. 1 (positive) and 
term. 2 (negative). 



7. Push tip switch into "off' position and keep 
it in this position. 

Display: approx. 0 V 

8. Turn knurled wheel of potentiometer all the 
way up. 

Display: approx. 3 V 

9. Turn knurled wheel of potentiometer all the 
way down. The voltage must then drop to 
approx. 2 V. 




1343 - 72 

Display: approx. 5 V 
Note 

If no voltage is displayed, check power supply 
according to wiring diagram. 

5. Connect voltmeter to term. 2 (negative) and 
term. 3 (positive). 

Display, depending on potentiometer 
setting: approx. 2 - 3 V 

6. Push tip switch into "on" position and keep 
it in this position. 

Display: approx. 5 V 



10. Remove seat and connect to Special Tool 
9269. 

1 1 . Switch on seat heating and set to maxi- 
mum heating output. 

12. Measure voltage at 2-pin connector 
marked with digit 3. 







i 


© 
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When the seat heating is switched on, the 
voltage oscillates between 0 V and approx. 
12 V (clocked voltage). 



Checking seat heating 72 - 33 

Printed in Germany - XXXI, 1993 



72 



Seats 



928 



Checking resistance of heater elements 
Note 

Use a digital ohmmeter for the measurements. 

1. Disconnect connector marked with digit 3. 

2. Zero out ohmmeter. 

3. Connect ohmme:er on pin side. 
Display at 20° C ambient temperature: 
1.5 to 1.8 0 
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PRECAUTIONS WHEN WORKING ON CARS 
WITH ELECTRONIC CONTROL UNITS 



When working on cars with 
electronic control units, note the 
following: 



Welding 

If electric welding equipment is 
used, the plugs of electronic 
control units must be disconnected. 



Painting 

w When painting cars, note that the 

max. long-term (approx. 2 hours) 
load for electronic control units 
is 80°C. 



Charging battery 

Disconnect battery from car 
electrics when charging. 



Emergency start 

Never use a fast charger to start 
the engine. 



Plug-in connector 

Only connect and disconnect plug-in 
connector of electronic control 
units with ignition switched off. 
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LOCATION OF RELAYS AND ELECTRONIC CONTROLS IN CAR 



Central Fuse / Relay Plate Relay for electric seat' s forward movement is 

located underneath, the seat on the adjusting frame. 
The central fuse/relay plate is accessible after 
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Fuses are numbered consecutively from left to 
right and are designated S 1 through S 34 on the 
current flow diagram. 



SI- Fog headlight 

S 2 - Auxiliary headlight 

S3- License piste light, engine compartment 
light 

S 4 - Switch light (fog headlights, tail fog 

light, hazard light switch, rear window 
wiper, rear window defogger), light for 
cigar lighter 

S 5 - Cigar lighter, instrument light 

S 6 - Windshield wipers, cleaning solution 
pump 

S 7 - Rear window wiper 

S 8 - Sliding roof 

S 9 - Backup light, mirror control 

S 10 - Stop lights, tempostat cruise control, 
bulb control unit 

S 11 - Instruments and indicator lamps in in- 
strument cluster, left 

S 12 - Instruments and indicator lamps in in- 
strument c! ester, right 

S 13 - Not occupied 

3 14 - Seat adjustment 

S 15 - Two -tone horns, antenna, rear window 
wiper return 

S 16 - Condenser blower for air conditioning 

S 17 - Fresh air blower, magnetic coupling on 
compressor (air conditioning) 

S 18 - Rear window defogger, outside mirror 
defogging 

S 19 - Retractable headlight motor 

S 20 - Headlight cleaner pump 



S 21 - Window controls 

S 22 - Fuel pumps, warm-up regulator, throttle 
bypass valve 

S 23 - Clock, glove box lamp, inside lights, 
make-up mirror light 

S 24 - High beam headlight, left; high beam 
indicator lamp 

S 25 - High beam headlight, right 

S 26 - Low beam headlight, left 

S 27 - Low beam headlight, right 

S 28 - Marker lights, left 

S 29 - Marker lights, right 

S 30 - Front turn signals, left 

S 31 - Rear turn signal, left 

S 32 - Front turn signals, right 

S 33 - Rear turn signal, light 

S 34 - Tail fog light 
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- identified with Roman numerals I through XXII on central fuse /relay plate 



I - II - Rear window defogger 

III - Headlight motor 

IV - Headlight main power supply 

V - Turn signal flasher 

VI - Power window 

VII - Headlight washer punp 

VIII - Not used 

IX - Time relay (seat belts) 

X - Horn 

XI - A/C compressor (speed limit er) 

XII - Fog lights 

XIII - Headlight beam power supply 



XIV - Headlight high/low beam 

XV - Bridged for manual trans, (starter 

cut-out relay for automatic trans. ) 

XVI - Safety relay (headlights) 

XVII - Fuel pump 

XVIII - Radiator fan 

XIX - Intermittent wiper 

XX - Intensive cleaner pump 

XXI - A/C and heater blower 

XXII - Defrost fan 

1 - Stop/tail light monitoring unit 
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Relay Plate Plug Receptacles 



A 


white 


B 


blue 


C 


red 


D 


natural 


E 


black 


F 


white 


G 


blue 


H 


red 


J 


- natural 


K 


black 


L 


white 


M 


blue 


N 


red 


Y 


(single wire) 


M 


blue 


N 


red 


0 


natural 


P 


black 


0 


white 


+ 


(single wire) 


s 


red 


T 


natural 


U 


black 


V 


white 



S Instrument panel harness 



/ 



s 



> 



Front harness 



Rear harness 



R 
W 

X 

z 



Not used 
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Central Warning System 



The central warning system i; n. milted under- 
neath the footrest in Hie driver's footweli. 




One of the 25-pin, black receptacles on the cen- 
tral warning system is marked with a yellow label. 
This label is to identify the respective receptacle 
terminal numbers (either yellow or black) when 
using the current flow wiring diagram. 
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REMOVING AND INSTALLING INSTRUMENT CLUSTER 



1. Disconnect battery ground lead. 



7. Lift instrument cover carefully and Lilt it to 
the rear. Unscrew mounting bolt and remove 
instrument cluster. 



2. Remove steering wheel. 



3. Remove steering column switch. 



4. Remove instrument cover mounting screws. 





5. Remove rear window wiper and defogger switch. 



6. Disconnect both 12 -pin plugs at instrument 
cluster. 
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No. 


Description 


Qly. 


Note When 
Removing Installing 

L \ ^m- Uiv V Ul L I .... L 1 1 J 1 1 : . 


Special 
Instruc 1 ions 


1 


Phillips screw (longj 


4 






2 


Phillips screw (short) 


5 






3 


Housing 


1 






4 


Nut 


4 






5 


Washer 


4 






6 


Connecting plug 


4 






7 


Temperature/fuel 

gauge 


1 






5 


Vol t hop /nil nr^siirP 1 

gauge 


1 






9 


Phillips screw 


4 






10 


Speed om eter 


1 


Remove carefully 




11 


Allen head screw 


2 






12 


Nut 


3 






13 


Washer 


3 






14 


Tachometer 


1 






15 


Metal screw 


2 






16 


Solenoid 


1 






17 


Bulb with holder 


4 




3 W 




csuiu wiLn noiaer 


1 1 

XX 




J. »Z w 


19 


Plug guide 


2 






20 


Conductor foil 


1 






21 


Instrument carrier 


1 
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REMOVING AND INSTALLING CLOCK 




3. Remove seat belt indicator lamp and hazard 
light switch. 



4. Disconnect wires at clock. 



5. Unscrew both clock mounting screws witli a 
short Phillips screwdriver. 
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TROUBLESHOOTING CAR RADIO 



Test Requirements: 

Charged battery, Ignition key t Lined to radio 
position, antenna run out . 



1. Are stations received only on some of the 
four wave ranges (MW, LW. S\V, USW)? 



yes 



Replace radio unit. 



2. Are any stations at all received! 



o 



yes 



See point 6. 



3. Check operating voltage at radio. 
Is there 12 volts at radio housing f 



Raplace f-.es o; elircinate interrupt ion i:: wire 
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yes 

V 

4. Turn loudness control on radio to full volume. 
Is there loud noise in loudspeakers in all wave 
ranges! 



I — Check loudspeaker connection and loudspeakers. 

(Connect test loudspeaker.) 
yes Is there loud noise now? 



yes 



no 



5, Check antenna. 



Replace radio unit . 



Measure resistance with ohmmeter between 
antenna base and battery minus pole. 
Is resistance ca. O? 



yes 



no 



Make perfect ground connection between antenna 
base and fender (remove undercoating) . 



b. Measure resistance with ohmmeter between 
antenna tip and battery minus pole. 
Is resistance more than 1 M-ohm! 



yes no 

I — Replace antenna. 



c. Connect separate antenna cable between 
antenna and radio outside of car. 
Cm stations be received now? 



ye; 



Replace antenna cable. 



Replace radio unit. 
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6. Is station reception clear and undistorted? 



no 



yes 



yes 



f 



7. Is radio sensitive? 

(Are remote stations received together with 
strong local stations?) 
Note: Set sensitivity switch at position 1, 
see operating instructions. 



no 



yes 



yes 



8. Can the stations be set exactly in all wave 
ranges? 



Check loudspeaker connection and loudspeakers. 
(Connect test loudspeaker.) 
Is reception now good? 



Replace radio unit. 



Check antenna, 
(see point 5) 

Is radio now sensitive? 



Replace radio unit. 



no 



yes 



no 



9. Is there interference when engine is not run- 
ning? 

Exceptions; high tension, lightening, street- 
car cables, street lamps (for USW reception 
eleminated by ASU). 



yes 



no 



Replace radio unit. 



Replace radio unit. 
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no 



10. Is there interference when engine is running; 



no 



Radio is good. 



11. Connect new radio for testing. Is there still 
interference? 



yes 



Replace radio unit. 



12, Check car shielding and, if necessary, re- 
place shielding parts. 
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Typical Interference Noise 



1. Interference from Ignition 

Crackling noise depending on speed. 
Run engine to speed of approx. 5000 rpm, turn 
off ignition and check whether interference 
noise stops. 



6, Interference from Static Charge 
(in MW, LW and SW ranges) 
Clicking and crackling noise at high road 
speeds and on dry road surfaces. 
Interference noise stops when depressing the 
brake pedal. 



2. Interference from Generator 

Whistling noise depending on speed. 

Remove generator belt and run engine briefly, 

Whistling noise must not be heard. 



3. Interference from Regulator 

Clicking and crackling noise in certain speed 
ranges. 

Switch on heavy-duty equipment (rear window 
defogger, headlights), which must change 
interference noise. 



4. Interference from Tachometer 

Clicking and crackling noise depending on 
speed. 

Pull off plug receptacle G on central fuse/relay 
plate, which must cause interference noise to 
disappear . 



5. Interference from Auxiliary Equipment 
(windshield wipers, blower etc.) 
Howling and crackling noise. 
Interference noise stops when equipment 
concerned is turned off. 
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Possible Interference Routes 



Interference can basically make its way into a 
car radio via three different routes. 



3. Interference via Loudspeaker Wires 



Cor:ec.::c~ ; 

Route loudspeaker wires outside of radiation 
range of interfering lines and not parallel to 
to wire harnesses. 



1, Interference via Antenna 

Turning the loudness control will also change 
the loudness of interference noise. 

Correction: 

a. Eliminate interference at its source by in- 
stalling interference shields. 

b. Walk around car with a test antenna (or por- 
table radio) and find the place on car radia- 
ting maximum interference. Eliminate in- 
terference at this point by installing ground 
straps (e.g. between engine hood and body) 
or tightening screws to have good connec- 
tions between body parts. 



2. Interference via Power Supply Line 

Turning the loudness control will not change 
the loudness of interference noise. 

Correction: 

Install an interference suppressor in supply 
line. 
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MEASURING RESISTANCE ON ANTENNA 




Basepoint ground 10 engine block = 0 ohms Insulation = at least 1 m-ohm 
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REMOVING MASK FOR RADIO OPENING 



1. Push out center nozzle with a putty knife. 4. Remove mask. 




2. Full off covet frame, starting at top. 




3. Disconnect and remove keyboard. 



■■: - It 



Removing Mask for Radio Opening 
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INSTRUMENT CLUSTER AS FROM 1979 MODELS 




To operate the indicator lamps incorporated in the instrument cluster as from 1979 models, it was necessary 
to increase the number of wire connections. The three wire connection strips on the back of the instrument 
are designated R, M and L on the current flow diagrams. 

INSTRUMENT CLUSTER AS FROM 1982 MODELS 



M 




Because of economy control (EC) the number of wire connections on the connection strips has been 
increased to 1 4 and plug connections are different. 
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LOCATION OF FUSES AND RELAYS IN CAR - 1980 MODEL 



Fuses are numbered in order from left to right 
and appear on current flow diagrams as S 1 
through S 34, 



S 1 - Front fog lights 
S 2 - Not used 

S 3 - License plate lights, engine compart- 
ment light 

S 4 - Switch lights (front fog lights, tail fog 
light, hazard lights, rear window wiper, 
rear window defogger), light for ciga- 
rette lighter 

S 5 - Cigarette lighter 

S 6 - Windshield wipers, pump for cleaning 

solution 
S 7 - Not used 
S 8 - Sunroof 

S 9 - Backup lights, mirror control, rear 
window wiper, automatic air condi - 
tioner 

S 10 - Stop lights, cruise control 

S 11 - Instrument lights, light switch light, 

reset button light, selector lever light, 

clock light 

S 12 - instruments and indicator lamps in in- 
strument cluster 
S 13 - Not used 
S 14 - Power seats 

S 15 - Two-tone horns, power antenna, rear 

window wiper return action 
S 16 - Condenser fan for A/C 
S IT - Fresh air blower, A/C 
S 18 - Rear window defogger, outside mirror 

heating 

S 19 - Retractable headlight motor 

S 20 - Pump for headlight washer 
S 21 - Window controls, central locking 
system 

S 22 - Fuel pump, control pressure regulator, 
auxiliary air regulator 



S 23 - Clock, glove box light, inside lights, 

vanity mirror light 

S 24 - High beam left, high beam indicator 

S 25 - High beam right 

S 26 - Low beam left 

S 27 - Low beam right 

S 28 - Side marker lights left 

S 29 - Side marker lights right 

S 30 - Turn signals front left 

S 31 - Turn signals rear left 

S 32 - Turn signals front right 

S 33 - Turn signals rear right 

S 34 - Not used 



Note 



There are two 0.4 A fuses in inline fuse holders 
behind the central fuse/relay board for the cen- 
tral locking system. 
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I + II - Rear window defogger XV - Bridge (extra cleaning pump) 

III - Not connected XVI - AFC fuel injection 

IV - Not connected XVII - Fuel pump 

V - Hazard light/flasher XVIII - A/C condenser fan 

VI - Window contrcl XIX + XX- Headlight combination 

VII - Headlight cleaner pump XXI - Fresh air blower 

VIII - Not connected XXII - Defroster 

IX - Not connected 

X - Horn 

XI - Not connected 

XII - Front fog light 

XIII - Wiper intermittent action 

XIV - Bridge (start relay for automatic 

transmission) 
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Note 

Time action relay for seat bell warning system is 
located in center console in front of radio. 




Rear window wiper relay is located on left side 
behind the tool plate at rear. 
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REMOVING AND INSTALLING RADIO (DIGITAL RADIO BAMBERG QTS) 



1 . Press out center vent with a putty knife. 




2. Pull off cover beginning at top. 4. Unscrew tray underneath glove box and trim on 

side of center console. 




Printed in Germany - VI, 1982 



Removing and Installing Radio 90 - 25 

(Digital Radio Bamberg QTS) 



9 28 



6. Pu I [ off plugs on radio. 




1 - Speaker connection, right 

2 - Speaker connection, left 

3 - Fuse holder (2.5 A fuse) 

4 — Ground connection 

5 — Plus connection wired via fuse and 

ignition lock 

6 - Plus connection term. 30 

(digital clock and station memory) 

7 — Automatic antenna conn. 

8 — Fuse 3.15 A (remove cap) 

9 - Remote control connection 




Unscrew radio mounting on right side and remove 
radio from left side. 




7. Unscrew radio mounting on left side. 



90 - 26 Removing and Installing Radio 

(Digital Radio Bamberg QTS) 
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CHECKING FUEL CONSUMPTION! INDICATOR 



AFC 



1. Check connecting wires and plug connections 
between AFC control unit and instrument cluster 
for good contact and breaks. 

2. The sensor signal (duration of injection) can be 
checked with an oscilloscope on the central 
electric plug L, term. 5, or on the instrument 
cluster (center multiple-pin plug, term. 11). The 
square wave signal changes frequency when the 
engine speed changes. 

3. If the instrument cluster receives the sensor 
signal, check the printed circuit and, if necessary, 
replace the instrument. 

4. If there is excessive deviation in the upper range 
between displayed and actual consumption, check 
the speedometer signals on left multiple-pin plug 
term. 2 by turning the driven wheels. 



5. If the fuel consumption indicator does not return 
to zero after switching off the ignition, check 
whether center multip!e-pin plug term. 14 of 
instrument cluster has + 12 volts (check fuse 
no. 23). 
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TROUBLESHOOTING CENTRAL WARNING SYSTEM 



Function: 



The central warning system monitors the following 1978 Models 

functions in the car. 

1 — Oil pressure 

2 - Oil level 

3 — Brake circuit failure 

4 - Brake fluid level 

5 - Parking brake 

6 — Coolant (eve! 

7 - Coolant temperature 

8 - Fuel reserve 

9 - Washer fluid level 

1 0 - Brake pad wear Indicator Panel for 1978 Models 

1 1 — Stop lights 

12 - Tail lights 



Any deviation from specified condition or a defect 
will be displayed by the central warning lamp flashing 
or coming on, depending on priority, the acknowledge 
ment button and the pertinent indicator lamp. 
Beginning with 1979 models the acknowledgement 
button comes on together with the central warning 
lamp. 
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Beginning with 1979 models 




Acknowledgement button 
beginning with 1 9 79 models 




The central warning unit contains a "bulb check" 
function to check the light bulbs. All indicator 
lamps, the central warning lamp and the acknow- 
ledgement button lamp must come on after turning 
on the ignition. 

Voltage is supplied to the central warning unit via 
term. 50 while starting the engine and cancels the 
"bulb check" function. All indicator lamps go out 
except for the stop light indicator (goes out when 
operating brake pedal first timet and parking brake 
indicator (when parking brake is applied). 

Monitoring the tail lights and stop lights is 
accomplished with a bulb check control unit, which 
together with the central warning unit will activate 
the pertinent indicator lamp when a bulb is 
defective or a wire has a break. 
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Types of Defects 



The following defects couid occur in the central 
warning system. 



1. Check lamp(s) do not come on when checking 
light bulbs. 



2. indicator lamp on continuously, instead of 
flashing (for functions 1 — 4). 




3. Indicator lamp not on, even though monitored CWL = Central Warning Lamp 
function is not okay. 

ABL = Acknowledgement Button Lamp 
IL = Indicator Lamp (or Sign Light) 

4. Indicator lamp on, even though monitored func- 
tion is okay. 



FUNCTION TEST ON CENTRAL WARNING UNIT 



This test is applied to find a defect in the central 
warning unit itself. 

Use a piece of wire to make connection between the 
connected multiple-pin plugs of the central warning 
unit and the pertinent polarity of the point being 
tested. 

Refer to the central warning unit connection plan far 
designations and polarity. 
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CENTRAL WARNING UNIT CONNECTION PLAN 
BLACK PLUG 



CWL, ABL.IL 
with engine 
funning 
(flashes) 

CWL, ABL, IL 
(flashes) 



IL 



CWL, ABL.IL 



CWL,ABL,1L 



CWL, ABL.IL 



Cancels CWL 
and ABL 



Oil pressure IL 



Oil press, sensor (ID 



Brake fluid switch 
(delayed) 



Oil level IL 



Battery voltage (30) 



Brake pad front 



Brake pad rear 



Parking brake 



Acknowledgement button 



Ground, steering console 



Starter (50) while starting 



DISPLAY 
CONNECTIONS ON: 



POLARITY 



t 



0 

0 
0 



13 



25 



'.2 



24 



1 1 



23 



0 
0 
0 



10 



(-) 



(+) 



0 



22 



21 



20 



19 



(-) 



(-) 



<-> IS 



{-) 



(-117 



(-} 



16 



15 



14 



□ 



H 



Ignition (15) 



Alternator (D +) 



Brake Fluid IL 



Oil ave! switch 



Brake circuit switch 



Brake circuit IL 



Brake pad IL 



Parking brake contact 



Central warning lamp and 
acknowledgement button 



IL 



CWL, ABL.IL 
(flashes) 



CWL, ABL.IL 
(flashes) 



IL 



IL 



CWL, ABL, IL 



CWL, ABL 
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CENTRAL WARNING UNIT CONNECTION PLAN 
YELLOW PLUG 



CWL,ABL,1L 



CWL.ABL.IL 



CWL.ABLJL 
(delayed) 



CWL, ABL, IL 



CWL, ABL, IL 
(delayed) 



Butb check control 
Stop lights 



Bulb check control 
Tail lights 



Washer fluid level IL 



Fuel reserve sensor 



Coolant temp. 



Coolant level sensor 



DISPLAY 
CONNECTIONS ON: 
POLARITY 



Stop light IL 



Tail light IL 



Washer fluid level sensor 



Fuel reserve IL 



Doolant temp. I L 



Coolant level IL 



CWL.ABL.IL 



IL 



CWL.ABLJL 
(delayed) 



IL 



IL 
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Single Component Function Test 



Observe the following points when checking the 
wiring. 



— Plugs must be connected correctly. 



- Plug contacts must not be deformed or pushed 
back. 



— Wires must be checked for breaks or shorts. 



Ground connections must not be loose or 
corroded. 



Turn ignition on and operate starter briefly. All 
indicator lamps should go out with exception of 
stop light and battery charge indicator lamps. 
Operate brake pedal to cancel the stop light 
indicator lamp. 



Note 



To be able to test the single components on a stopped 
engine, voltage must be supplied from term. 50 to the 
central warning unit without having the engine start. 

This is accomplished by pulling off term. 4 ignition 
wire on the distributor and connecting it on ground 
(engine cross member mounting bolt). 



1. Parking Brake: 

Pull up parking brake lever or connect parking 
brake contact with ground. 




CWL, ABL and parking brake IL should come 
on. Lamps must go out when releasing the 
parking brake or disconnecting ground. 
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Switch Function 



Parking brake released = contact open 
Parking brake applied = contact made 



CWL, ABL and coolant temperature 1L should 
come on. Press acknowledgement button, CWL 
and ABL should go out, while IL remains on. 



2. Coolant Temperature: 



IL should go out when disconnecting ground. 



Pull off flat female plug on sensor term. W 
(narrow female plug) and connect with ground. 




Switch Function: 

Temperature too high = contact made 
Temperature normal = contact open 



3. O i 1 Level: 

Remove cap on multiple-pin plug in engine 
compartment at front right side (do not 
disconnect plug). 




Connect term. 6 with ground. 
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This test coutd also take place direct on the sensor. 
Pull off plug on sensor and connect with ground. 




Switch Function: 

Oil level too low = contact made 
Oil level normal - contact open 



4. Oil Pressure: 

Connect term. 2 of multiple-pin plug in engine 
compartment with ground. 




CWL, ABL and oil pressure IL should start to flash 
after about 2 seconds. Press acknowledgement button, 
lamps should continue flashing. Disconnect ground 
on term. 2, lamps should go out. 



Test on Oil Pressure Switch 




Switch Function: 

No oil pressure = contact made 
Oil pressure = contact open 



5. Brake Pad Wear: 

Disconnect one plug of pad wear control {e. g. 
in engine compartment at front left next to 
brake master cylinder). 




CWL, ABL and brake pad IL should come on. 
Press acknowledgement button. CWL and ABL 
should go out, while IL remains on. 
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Function: 

The wire connection will be broken and pad wear 
reported when the warning contact in one of the 
brake pads has been ground off. 



The display can be cancelled by turning the ignition 
off. 

The procedures described at the beginning of the 
function test will then be necessary for the 
following tests. 



6. Coolant Level: 

Pull off and bridge plugs on float switch. 




CWL, ABL and coolant level IL must come on after 
approx. 20 seconds. 

Press acknowledgement button. CWL and ABL 
should go out and I L must remain on. 
Disconnect bridged plugs, IL should remain on. 



Switch Function: 

Coolant ievel too low - contact made 
Coolant level normal = contact open 

Indicator lamp goes out when turning ignition off. 



7. Washing Fluid Level: 

Open cover for central electric board in 
passenger's footwell. 

Connect plug Q, term. 6 (green/blue) on ground 
with a piece of wire. 

CWL, ABL and washing fluid IL should come on 

after approx. 20 seconds. 

Press acknowledgement button. CWL and ABL 

should go out and IL must remain on. 

Indicator lamp goes out when turning ignition off. 



Switch Function: 

Level too low - contact made 
Level normal = contact open 



Testing on Float Switch 




The float switch is located in the right wheel 
house behind the rear cover. 
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8. Fuel Tank Reserve: 

Remove cover in trunk on right side. Pull off plug 
on transmitter and bridge term. W and T with a 
piece of wire. 





CWL, ABL and brake circuit IL must flash. Press 
acknowledgement button. All lamps should 
continue to flash. Disconnect bridge and connect 
plug on stop light switch. Lamps should continue 
to flash. 



CWL, ABL and tank reserve IL should come on after 
approx. 10 seconds. 

Press acknowledgement button. CWL and ABL should 

go out, white IL must remain on. 

Indicator lamp will go out when furring ignition off. 



Note 

Brake circuit failure indicators can only be cancelled 
by disconnecting battery briefly. 



Switch Function 



Switch Function: 

Reserve fuel level " contact made 
Greater fuel level = contact open 



No brake pressure = Term. 81 and 81 a made 
Term. 81 and 82 a open 

Brake pressure = Term. 81 and 81 a open 
Term. 81 and 82 a made 



9. Brake Circuit Failure: 

10. Brake Fluid Level: 

Pull off plug on one stop light switch below brake 

master cylinder and bridge opposite female plugs Press down and hold float switch above brake 

(term. 81 and 82 a) with a piece of wire. fluid tank at least 20 seconds or bridge plug. 
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CWL, ABL and brake fluid I L should start to f lash 
after approx. 20 seconds. 
Press acknowledgement button. Lamps should 
continue flashing. 

Lamps will go out after switching ignition off. 



Switch Function: 

Fluid level too low = contact made 
Fluid level normal = contact open 



11. Tail Lights: 

Turn parking lights on. Remove tail light bulb 
from one tail tight assembly. 

CWL, ABL and tail light IL should come on 

after approx. 4 seconds. 

Press acknowledgement button. 

CWL and ABL should go out. I L must remain on. 

Tail light IL should go out after installation of 

light bulb. 



12. S t o p Lights: 

Remove stop light bulb from one tail light 
assembly. Operate brake pedal. 

CWL, ABL and stop light IL should come on. 
Press acknowledgement button. CWL and ABL 
should go out. IL must remain on. Install light 
bulb again. IL should go out only after 
operating the brake pedal again. 



Note 

Light bulbs of same wattage must be installed on 
both sides. If not, the indicator will be activated 
even when both bulbs are functioning. Should the 
tail light or stop light indicator lamps come on in 
spite of perfect condition tail light assemblies, the 
defect could be in the central warning unit or bulb 
check control. 



When the bulb check control is defective, both tail 
lights and/or both stop lights could be malfunction- 
ing. 

An adapter. Part No. 928.641.610.00, could be 
installed in place of the bulb check control as an 
emergency solution. The adapter will bridge the 
concerned connections. 
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I nstrumen 



In this case no warning [amps would be activated for 
failure of a stop or tail light. 



Note 

The central warning system is only available as optional 
extra (M) equipment in Type 928 cars beginning with 
1980 model. 

An adapter is installed standard in the same housing 
instead of the central warning system. 

The monitored functions are limited to: 



1 - Oil pressure 

2 - Brake circuit failure 

3 — Brake fluid level 

4 - Brake pad wear 

5 - Parking brake 

6 — Coolant temperature 

7 — Fuel tank reserve 



There is not a red acknowledgement button in the 
center consoie then. 
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ALARM SYSTEM 928 



Description; 



2. Disconnect two-pin plug underneath glove box 
on right side and remove glove box. 



The alarm system is switched on and off when 
locking and unlocking the doors with the S key 
(long key). 

Beginning with 1981 models the alarm system is 
also switched off by unlocking the tailgate and 
switched on by locking the tailgate by way of an 
additional locking movement with the S key. 



Using the auxiliary key will mean only mechanical 
locking and unlocking of both doors and the tailgate. 



The alarm is set off by opening the doors, tailgate or 
engine hood. 



After activation of the alarm system a separate alarm 

horn will sound off intermittently for about 

30 seconds (uninterrupted sound for Swiss version) 

and can be reactivated by repeating the described 

actions. 

The engine can also not be started. 



3. Pull off heating hose on right side. 



4. Press alarm control unit off of brace at the 
retainer clamp with a screwdriver. 




Removing and Installing Alarm 
Control Unit 



1. Unscrew tray underneath the glove box. 



5. Pull off both plugs on alarm control unit. 



Removing and Installing Alarm 
Horn 




1. Remove blower {see page 87 - 16 of this repair 
manual!. 



2. Unscrew right engine hood hinge and remove 
griil. 
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3. Detach connecting rod. 




2. Unscrew mounting bolt. 




Removing and Installing Tailgate 
Lock Upper Section 



1 . Remove trim panel on bottom of tailgate by 
pulling out spreader rivets and pressing trim 
panel forward out of retaining clips. 
Disconnect trunk light. 
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2. Disconnect trim panel on left side and remove 
plug of alarm switch. 
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Troubleshooting Alarm System 
Check contact switch on lock cylinder. 



1. Disconnect plug of lock cylinder contact switch 
being checked outside of door or tailgate. 



- Plug for driver's door under-;;:-, Instrument 
panel on left side. 
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Activating alarm system = connection of meter 
on brown and brown/red wires. 



Deactivating alarm system = connection on 
brown and brown/green wires. 



3. Lock or unlock pertinent lock cylinder with the S 
key. 

Meter should not display resistance when switching 
the contact switch. 



30 







L L 

rr 









Hn 



E MK 61 61 



A T- 31 K1 



Note 

Contact switch can only be replaced together with the 
lock cylinder. 



3. Leave test lamp connected on term. 30 and 
make other connection on term. E. 



Checking Wires and Connections 



1 . Remove alarm control unit. 

Pull off both plugs on alarm control unit. 



2. Connect test lamp (max, 3 W} on term, 30 and Hn 
of two-pin plug. 

When lamp comes on, there is battery voltage and 
wire to alarm horn and term. 31 on disconnected 
eight pin plug is okay. 




Activate the alarm system with S key on both 
doors and the tailgate. 
Lamp must come on briefly. 



4. Connect test lamp on term. 30 and A. 
Deactivate alarm system on both doors and 
tailgate. 

Lamp should come on briefly. 
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5. Connect test lamp on term, 30 and T. 
Open and close both doors and tailgate 
separately. Lamp should come on while 
opening. 

6. Connect test lamp on term. 30 and MK. 
Open engine hood — lamp should come on. 



8. Connect test lamp on term. 30 and K 1. 
Lamp should come on. 



Checking Function of Control 
Unit 



Note 

The switching point of the engine hood contact 
switch must be checked to prevent unintentional 
activation of the alarm system when car is shaken 
while alarm system is set. 

Open engine hood slowly. Lamp should go out 
immediately before engagement in lock. Adjust 
switch if necessary. 




7. Connect test lamp on term. 30 and 61 (connect 
on both term. 61 separately). 

- Lamp comes on and goes out when turning 
ignition on (connection via central electric 
board Z 6). 

— Lamp comes on and goes out after starting 
engine at high speed (connection via central 
electric board Z 1). 



The use of a test lamp instead of the alarm horn is 
recommended (noiseless). 



1. Connect eight-pin plug on alarm control unit. 
Two-pin plug remains disconnected. 

2. Connect term. 30 (red wire) on control unit 
with a piece of wire. Connect test lamp on term. 
Hn of control unit and red/white wire of two- 
pin plug. 




3. Lock door with S key (set alarm system) and 
unlock door with the auxiliary key. Lamp 
should flash, i. e. alarm should be activated. 
Deactivate system - lamp goes out. Make test 
on both doors and tailgate. 

4. Activate alarm on driver's door and do not 
deactivate. Lamp flashes about 30 seconds. 
Open engine hood. Alarm should be activated 
again. 
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5. Start engine when system has been activated. 
Engine should not start. 



6. Disconnect test lamp and connect two-pin plug 
on control unit. Check function of alarm horn by 
activating alarm again. 



If functions are not fulfilled, replace alarm control 
unit. 



Note 



A defect in the control unit could cause failure of the 
ignition or fuel pump under certain circumstances, 
even when the alarm system is not activated. 

If a new control unit were not immediately available 
in this case, the following measure will provide help. 

Pull off plug Z on central electric board and bridge 
terminals 1 and 6 on central electric plug. 

T-iis will stop ~„-ction of the ala-m system. 
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SERVICE INSTALLING BLAUPUN KT RADIO SQR 22 
(COLOGNE, ATLANTA OR MONTEREY) 



Applicable for cars up to and including 1982 models. 



Parts of 1983 model required for installation: 

— Mask, upper 

— Mask, lower 

— Digital clock 



Additional Part Requirements: 



Two M 5 x 10 hexagon bolts with nuts and washers 
(for installation of solenoid valve plate) 



4. File D3ck radio opening at bottom to edge 
(approx. 2 mm}, catching burrs with a rag. 



- Six M 3,5 x 16 Allan screws 




1 . Remove shelf and trim on sides of center 
console. 



2. Remove center vent and cove- frame. 



3. Remove control switches, display panel and 
clock. 



5. Mark location of opening for new digital clock 
and cut out opening with a suitable saw. 
Deburr edges. 
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6. Control switch and display panel must be brought 
to same height as radio opening by using 
suitable material on bearing surfaces (e. g. plastic 
or modelling wood). 




7. Solenoid valve plate has to be moved down because 
of greater installed depth of new radio. 
Make up two sheet metal holders for this purpose. 




8. Unscrew sotenoid valve plate and screw it on tight 
underneath the flap box with sheet metal holders. 




9. Make a radius on lower edge of display panel 
with a fine file. 




10. Saw slots in front radio holder and push holder 
forward as far as possible when tightening 
screws. 
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11 , Move relay for seat belt fasten sign forward by 
approx. 40 mm. 

Drill new hole with an angled drill. 




12, Insert lower mask frame with digital clock and 
connect digital clock. 



13. Install holding frame for radio in opening and 
secure by bending tabs provided on holding 
frame. 




14. Connect antenna, speaker, ground and feed 
wires on radio. Slide radio into opening until 
tabs on sides engage in holding frame. 



15. Install upper mask frame and reinstall all 
removed parts. 




16. Ashtray can be brought to correct height by 
using suitable washers on ashtray mounting 
points. 



Printed in Germany - VII, 1983 



Service Installing Biaupunkt SQR 22 Radio 90 - 51 



9 28 



Instruments, Gauges, Radio 



90 



UPSHIFT INDICATOR (0 n ! y USA in Cars with Manual Transmission) 



Description and Information 
on Troubleshooting 



The upshift indicator is an illuminated arrow 
integrated in the tachometer. 




The upshift indicator will light up when it is 
practical and economical to shift up into the 
next higher gear. It works in gears 1 through 
4 and remains illuminated until the next 
higher gear is engaged or the operating 
condition causing illumination of the 
indicator is changed (e.g. coasting, full 
throttle, etc.). 

The indicator lamp is designed to be very 
bright for clear visibility in daylight driving 
and less bright for night driving when main 
lights are switched on. 



The electronic control is integrated in the 
tachometer and cannot be replaced separate- 
ly, as also the indicator lamp. 



Signals already available in the car are used 
to activate the indicator. Consequently there 
are no additional transmitters or sensors. 



The Signals are: 



• engine speed, 
engine temperature, 
road speed and 
injection time. 



If the upshift indicator malfunctions, first 
check the following points. 



1. Engine must be operating correctly and 
engine speed displayed on the tachometer. 



2. Coolant ( engine ) temperature must be 
displayed correctly on the instrument. 

3. Speedometer must display the road 
speed correctly. 



If these points can be confirmed, the 
instrument cluster will be receiving signals 
on 

- engine speed 

- engine temperature and 

- road speed 



The injection time (ti) signal will be in the 
L-Jetronic control unit while the engine is 
running, but there could be a break or loose 
connection in the wiring between the 
control unit and instrument cluster. 
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The ti signal can be checked with help of an 
oscilloscope on central electric plugs L 5 and 
X 1 (plugs remain connected). 
Ti signals have a rectangular pulse shape. The 
instrument cluster must be removed to 
check the ti signal wire for breaks. 
This wire break test is made from instrument 
cluster term, 11 M to L-Jetronic control unit 
term. 1 1 . 



If signals are okay up to the instrument 
cluster, it will be necessary to check 
pertinent conducting paths on the printed 
circuit of the instrument cluster for breaks 
and good contact of connections. 

If necessary, the tachometer must be re- 
placed. 
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Checking burglar alarm 



Note 



Note 



The alarm control unit is located behind the 
glove compartment. 



There is a relay in the central console of USA 
vehicles which operates fog lamps and brake 
lamps as an visual warning in addition to the 
alarm horn. 



The following signals must be present at the 



alarm control unit terminals: 

Input signals 

1. Terminal 31: Ground 

2. Terminal 30: Battery voltage 

3. Terminal 15: Battery voltage with ignition 
switched on 

4. Terminal 6": Battery voltage with engine run- 
ning 

5. Terminal T: Ground with doors open or rear 
hood open. 

6. Terminal MK: Ground with engine hood 
open or radio removed. 

7. Terminal A : Ground with key in lock 
cylinder (doors or rear hood) turned in 
open" direction. 

8. Terminal E ; Ground when lock cylinder 
turned towards "closed". 

Output signals 

1 . Terminal 87a: Battery voltage with ignition 
switched on. 

2. Terminal Hn: Battery voltage with burglar 
alarm primed and triggered (permanently in 
Swiss vehicles). 
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Check auxiliary control unit - burglar alarm 

Note Output signals 

The auxiliary control unit is accommodated in The output signals may only be checked with 

the central console. the relay fitted. 

1. Terminal 2: Ground if 

a) ground at terminal 8 

b) burglar alarm primed after closing the rear 
hood approx. 25 seconds after the internal 
lighting has gone out (short pulse of approx. 
0.5 seconds only). 

2. Terminal 6: Ground if ground at terminal 9. 



ssraoe 

Input signals 

Remove the relay and check the input signals 
at the base. 

1 . Terminal 1: Ground with rear hood open or 
for as long as the internal lighting is 
switched on by means of the time-lag relay. 

2. Terminal 3: Ground 

3. Terminal 4: Battery voltage (terminal 30). 

4. Terminal 8: Ground with the key in the lock 
cylinder (doors or rear hood) turned 
towards "closed" (only for as long as the 
lock cylinder ts held in this position). 

5. Terminal 9: Ground when the lock cylinder 
is turned towards "open". 
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Backlit instrument cluster, removing and installing 

From Model 89 onwards 

1. Disconnect battery, 

2. Remove steering wheel. 

3. Remove cover under the instrument cowling 
(2 screws). 

4. Undo fastening screws (2) for instrument 
cowling. 

5. Remove steering-column switch. 

6. Remove ignition-lock cover. 
(Procedure is described on page 94 - 4). 

7. Disconnect plugs (4) from instrument 
cluster, turn both locking levers outwards for 
this. 

Note 

The plugs are coded and cannot be confused. 

8. Lift instrument cowling carefully and tip to 
the rear. 

9. Pull instrument cluster from bracket. 



Backlit instrument cluster, removing and installing 
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Advancing the odometer reading of the backlight instrument cluster 

Note 

Advancing the odometer reading is performed within the the scope of the instrument cluster diagno- 
sis under menu item "Specific functions" and is required to adjust the odometer reading after 
replacement of the instrument cluster. This function is only available as of software level K 26. 

1. Select Specific Functions (SF) 

(refer to Service Information: Diagnosing the instrument cluster). 

2. Select "Preset tot. Counter" 

3. Pulling the operating lever selects input mode. 
Note 

The input mode is only accessed at a mileage below 256 kms or 256 miles, respectively. 
Upon start of the input mode, the following display appears 



0 0 0 0 0 0 




INPUT MODE 



4. Use the operating lever to enter the rightmost position 

- up: +1 

- down: - 1 

- press: entered position moves 1 position to the left 

- pull: entered position moves 1 position to the right 

(only required for fault correction). 
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Exampte: input 3840 km 



0 0 0 0 0 0 




INPUT MODE 



Operating lever is moved up three times 



000003 




INPUT MODE 



Press operating lever 



0 0 0 0 3 0 




INPUT MODE 



Operating lever is moved down twice 



0 0 0 0 3 8 




INPUT MODE 



Press operating lever 



0 0 0 3 8 0 




INPUT MODE 



Operating lever is moved up four times 



0 0 0 3 8 4 




INPUT MODE 
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Press operating lever 



003840 




INPUT MODE 



To store the new value, the trip mileage reset button must be pressed without interruption for more 
than 14 seconds. 

If the button is released prematurely, the function is aborted without the new odometer reading being 
stored 



After 14 seconds have elapsed, the following display appears: 



0 0 3 8 4 0 




VALUE PROG. 



If storing is not possible (e.g. due to low battery voltage), the following fault message is displayed: 



0 0 3 8 4 0 




ERRORS 



In this case, abort the function and repeat advancing the odometer reading after having corrected 
the fault (charge battery). To access the selection mode of the instrument cluster again, the operat- 
ing lever must be moved up again. 



Note 

If a value above 256 kms is entered, repeated access to the enter mode is denied and the odometer 
cannot be advanced again. 



After terminal 3C has been -isconnsctcd. :h;; mileage ndicated may ate by ■ - S kms. 
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Facilities for subsequent telephone 
installation 

M 195 Cellular telephone system 

M 496 C-Net telephone system 

As from Model 88, all 928 vehicles may be 
fitted with facilities for subsequent telephone 
installation. 

This preliminary equipment embraces all cable 
harnesses required, the brackets for the radio 
and operating unit as well as the telephone an- 
tenna. 



Facilities lor subsequent telephone installation 
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Laying the cable harnesses in the vehicle 




66,-91 



A ■ Antenna separation filter 1 - Terminal 31 

B - Transceiver unit 2 - Terminal 30 

C - Operating unit 3 - Terminal 15 

D - Battery 4 - Antenna cable 
E - Central electric system 



91 - 2 
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Installing the transceiver unit 

The transceiver unit is installed under a cover 
panel on the right- hand side of the trunk. 




1.1 Fastening points for the C-Net baseplate 




F = Direction of travel 



The baseplate can be fitted with longitudinal 
slots to compensate for any irregularities. 

1.2 Fastening points for the Cellular baseplate. 




71/31 



Note 

The riveted blind nuts are all situated in 
molded beads. When drilling, bear in mind 
that the fuel tank is directly below. 



Facilities for subsequent telephone installation 
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2.1 Installation of the C-Net baseplate 3.1 Bracket for the C-Net transceiver unit 




91 . 4 Facilities for subsequent telephone installation 

Printed in Germany - XX, 1983 



928 



Radio, Telephone, Bordcomputer 




w Facilities for subsequent telephone installation 

Printed in Germany - XX, 1988 



91 - 5 



91 



Radio, Telephone, Bordcomputer 



928 



Installation of the antenna 

The telephone antenna is mounted on the roof. 



Installation of the antenna separation filter 

The antenna separation filter is only installed 
for C-Net telephone systems. 

The separation filter is mounted on the right- 
hand side of the transceiver unit. 
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Dimension A: Without sun roof 

- 105 mm from the rear edge 



Dimension B: With sun roof 

- 40 mm from the rear edge 
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Installing power supply lines 

1 . Ground wire 




The ground wire is run along the rear wiring 
harness to the ground point. 

2. Positive supply, terminal 30 




The positive terminal 30 line is run from the 
positive pole of the battery to the fuse in the 
spare wheel well. 




From the fuse, the line continues along the 
trunk floor to the transmitter-receiver stage. 




3. Positive supply, terminal 15 



The positive terminal 15 line is run from fuse 
No. 9 to plug N 1.1. From 1990 models on it 
runs from fuse 43 to plug N 2.4 (already 
wired). 



Telephone pre-preparation 
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From plug N 1.1 (N 2,4 from 1990 models on) 
along the tunnel between the rear seats and 
to the transmitter-receiver stage in the trunk. 




4. Line from transmitter-receiver stage to con- 
trol stage. 




This line is run from the transmitter-receiver 
stage parallel to the terminal 15 power supply 
line as far as the control stage. 
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Telephone pre-preparation 
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Retrofitting CD player from Model 89 onwards 

Vehicles with radio equipment or sound 
packet 

Loudspeakers, amplifier and cables are in- 
stalled into these vehicles. 

1 . Install retaining frame for radio. 

2. Connect CD player. 
Note 

The connector assignment is specified on the 
CD piayer. 

3. Slide in CD player and latch. 



Retrofitting CD player trom Model 89 onwards 
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ADJUSTING HEADLIGHT CLEANER JETS 



Special Tool 9135 




Insert tool into spray jet and turn jet insert so that 
long arm of tool points to center of lens. 
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SERVICE INSTALLING REAR WINDOW WIPER 



1. Remove trim from rear lid at bottom, pulling 
out spreader rivets and pushing trim forward 
out of holding clips. 




3. Drill hole from inside. 



4. Mark second hole outside distance 47 mm) and 
also drill. To prevent damage, the surface be- 
ing drilled should be covered with tape. 



5. Open up both holes with a hole saw . Make 

sure that holes don' t have runout. Remove burrs. 





O J" 

19 21 ■ 




2. Mark hole for wiper mount on inside of panel 
seam with a scribe and suitable template, e. g. 
a cardboard strip, whose width equals the 
hole* s inside diameter. 




6. Touch up edges of holes with rust protection 
paint and body paint. Insert rubber seal for 
wiper mount with a sealing compound and 
bolt wiper mount on rear lid. 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special Instructions 


1 


Wiper mount, upper 


1 






2 


Bolt M 6x 15 


1 






Q 


Lock washer 


1 








Rubber bushing 


1 


Install with body 










sealing compound 




5 


Rubber bushing 


1 






6 


Wiper arm 


1 






7 


Lockwasher 


1 






8 


Nut M 6 


1 






9 


Washer 


1 






10 


Nut M 8 


1 
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7. Remove access plate. 

Detach carpet on lock cross member. Cut out 
small holes in carpet for mounting bores of 
motor console. Glue carpet down a gain „ 




8. Remove foam rubber part behind the access 
plate. Install (glue) new foam rubber part 
v. ith opening. 



9. Connect relay with four-pin plug and insert 
in hole below the lock cross n:e:rber. 




10. Connect two-pin plug and ground on wiper 
motor and bolt motor console at the provided 
points. Adjust motor console in the slots un- 
til output shaft of console is aligned with shaft 
of cover bearing. 




11. Turn lever on upper wiper mount clockwise 
against the stop. Bolt wiper arm so that dis- 
tance to left frame of rear lid is approx. 2 
to 3 cm. 

Torque for nut M 8 = 12 Nm (8 ft lb) and 
for M 6 = 10 Nm (7 ft lb). 
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12. Remove right side trim panel from center con- 
sole. 

Remove switch plate in center console. Un- 
screw right rear center console mounting screw 
and lift center console enough that two-pin 
plug for switch can be pushed through forward. 



14. Close rear lid and wet down rear window. 
Turn on ignition and operate rear window 
wiper. Rear window wiper should wipe four 
times and then return automatically to OFF 
position. 

Check wiped area, correcting if necessary 
by changing wiper arm on shaft. 




15, unt trim pa~e; on ;: crater conso.i a:: J rear 
lid. Replace access plate by a new one. 



13, Connect two-pin plug of switch with standard 
plug. 
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REMOVING AND INSTALLING WINDSHIELD WIPERS 
BEGINNING WITH 1983 MODELS 
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No. 


Description 


Qty. 


Note When: 
Removing Installing 


Specul 
Instructions 


1 


Screw 
M6x 18 








2 


Washer 


1 






3 


Grommet 


1 






4 


Nut 








5 
6 


Lock nut 
Crank 


1 

1 


Torque : 

25 Nm <18ftlb) 




7 


Screw 
M6 x 12 


3 


Torque: 

11 Nm(8 ftlb} 




8 


Lock washer 


3 






9 


Wiper motor 


1 






10 


Cap 


2 






11 


Nut 


2 


Torque: 

14 Nm 1 1 fl -ftl h 1 




1 2 


Wiper arm, 
driver's side 


1 






13 


Wiper arm, 
passenger's side 


1 






14 


Cap, right 


1 






15 


Cap, left 


1 






16 


Nut 


2 






17 


Washer 


2 






18 


Rubber bushing 


2 






19 


nuuutri uubjiniy 


0 

« 






20 


Crank drive 


1 






21 


Connecting rod, left 


1 






22 


Connecting rod, right 


1 
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REMOVING AND INSTALLING WINDSHIELD WIPERS BEGINNING 
WITH 1983 MODELS 




Remove wiper arms and wiper arm bases. Hexagon 4. Remove wiper assembly to the right, while 
nut of left base can be removed with a flat, straight swinging up wiper motor at same time, 

closed wrench. 




92 - 8 Removing and Installing Windshield Wipers Beginning 

with 1983 Models 
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L U t el L iO 11 


waits 


Shape 


Base 


Remarks 


Fog light H 3 


55 W 


YC 


PK 22 s 




Main headlight 
Sealed beam (7 inch) 


60/50 W 








Turn signals, front + rear 
Stop light 
Backup light 


32 cp 


SAE 


1073 




Parking light, front 

Side marker lights, front * rear 


5 W 


R 19-5 


BA U i 




fail light, rear 


6 cp 


SAE 


89 




License plate light 


5 W 


L 


SV 8.5-8 
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AIMING HEADLIGHTS 



Requirement: 

Tire pressure correct, fuel tank full, driver' s scat 
occupied by a person or weight of approx. 70 kg 
(155 lb). 



Note 



If equipped with headlight beam adjuster, turn 
adjuster knob so that white dot on knob faces 
forward (audible click). 




1. Turn an ignition. 

2. Turn on headlights (low beams). Clean lenses. 



i. Remove 3 Phillips screws (arrows) and take off 
icadlight cover and trim ring. 




4. Aim headlights with optical aiming equipment. 




Adjusting screw A = vertical adjustment 
adjusting screw B = lateral adjustment 



5. Reinstall trim ring and headlight cover. 



94 - 2 Aiming Headlights 
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ADJUSTING FOG LIGHTS 



Requirements: 

Correct tire pressures, full fuel tank, one person 
or 70 kg/154 lb weight on driver's seat. 



Pull trim off of lights. 



1 - Fog light 

2 - Parking light 





Adjust fog lights With an optical headlight aimer. A - Vertical adjustment 

B - Lateral adjustment 
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REMOVING AND INSTALLING STEERING COLUMN SWITCH 



1. Disconnect battery ground lead. 



2. Remove steeling wheel. 



3. Unscrew cover underneath steering column 
switch. 




4, Loosen steering column switch mounting screw. 




f>. Loosen instrument cover mounting screws. 




6. Lift instrument cover, pull off plugs and remove 
steering column switch. 




94-4 Removing and Installing Steering Column Switch 
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REMOVING AND INSTALLING SWITCH IN INSTRUMENT COVER 



1. Pull off switch knob. 



2. Compress both retaining springs. 




3. Pull out switch and detach plugs. 
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REMOVING AND INSTALLING SEALED SEAM HEADLIGHT UNITS 



1. Turn on ignition. 



2. Turn light switch to position 2 r headlights 
raised). 



3. Turn ignition off. 



4. Remove 3 Phillips screws (arrows: and take oft 
headlight cover and trim ring. 




■i. Remove 3 small Phillips screws (arrowsj from 
sealed beam securing ring and remove ring. 




6. Unplug connector, replace sealed beam unit 
and plug in connector, 

7. Reinstall sealed beam securing ring. 

8. Check lights, 

9. Reinstall trim ring and headlight cover. 
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AIMING MAIN HEADLIGHTS - USA 
(since 1980 Models) 



Headlights must be aimed with an optical 
headlight aimer. 



Requirements: 

Tire pressure correct, fuel tank full, driver's 
seat occupied by a person or weight of 
approx. 70 kg ( 155 lbs.). 



Adjusting screws 




Screw "a" - vertical adjustment 
Screw "b" - lateral adjustment 
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BULB CHART 



Location 


'watts 


Shape 


Base 


Remarks 


tnginc compartment lignt 


10 W 


F 


BA 15 s 




Inside light 

Luggage compartment light 


10 W 


K 


SV 8.5-8 




Glove box light 


3 W 


M 


SV 7 - 8 




Vanity mirror light 


5 W 


L 


SV 3.5 - 8 




Battery charge indicator 
Instrument cluster light- 


3 W 


WT 10 - 3 
(VA) 


W 2.1x9.5 d 




Ashtray light 

Heater /vent Cation switch 
light 


2 W 


J 


BA 7 s 




All other bulbs 

( instrument light, indicator 

lamps etc.) 


1.2 W 


WT 5-1.2 

(W) 


W 2x4. 6 d 
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CONTROL PANEL VARIATIONS - 1980 Models 




With manual air condiiioner and cen- 
tral warning light 

With automatic air conditioner and 
central warning light 



96-2 Control Panel Variations 
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CONTROL PANEL VARIATIONS - early 19 80 Models 




FASTEN Mi 
BELTS 



Note 

Control panels will be replaced by different 
versions during course of model year 1980 (see 
page 96 - 2). 



Standard 

(manual air conditioner and central 
warning light 

With automatic air conditioner and 
central warning light 
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Current Row Diagram Type 928 USA 
Model 79 

Symbols and Explanation 



.-/ SWITCH, OPEN 

T 



SWITCH. CLOSED 



SEQUENCE SWITCH 



i-4 



TIP SWITCH 



SWITCH (TIP SWITCH). 
MANUALLY OPERATED 



SWITCH (TIP SWITCH). 
MECHANICALLY OPERATED. 
E.G. LIMIT SWITCH 



TEMPERATURE SWITCH 



PRESSURE SWITCH 



TEMPERATURE SWITCH 
(THERMAL OVERLOAD 
PROTECTION) 



FLOAT SWITCH 



MOTOR 



GENERATOR 



METER, INDICATOR 



SOLENOID 



RELAY 



o 

[j] 

+ 

I 

« 
T 



i 1 

i ! 
i i 
i 



RESISTOR. HEATING ELEMENT 



FUSE 



BULB 



POTENTIOMETER 



RESISTOR SENDER UNIT 



INDUCTANCE, COIL 



HORN 



LOUDSPEAKER 



ANTENNA 



EQUIPMENT BORDER LINE 



@ 

1 

I 
I 



SOLID-STATE CIRCUIT 



SPARK GAP 



-W DIODE 



-l« 



SOLENOID VALVE 



1 



BATTERY CELL 

WJFtE CONNECTION, PERMANENT 

WIRE CONNECTION, DETACHABLE 
SHIELDED 
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FUSE 

(WHITE: a A. 
RED: 16A, 
BLUE: 25A) 



IL8 



FUSE/RELAY BOARD 



4 



ST- 



WIRE CONNECTION ON 

FUSE /RELAY BOARD 

(E.G. PLUG S, TERMINAL 7) 



CONTINUATION 
OF WIRE 
(E. G. PART VJ1I, 
CURRENT TRACK 6) 



C i 

i 

-si 



r'T" 



L — 




NO ACTUAL WERE. BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 



WIRE CONNECTOR 

t; t E G - SEVEN-POLE, TERMINAL 2) 
fTb ■ 



CURRENT TRACK 
NUMBER 



WIRE CROSS SECTION 
(E.G. 0,75 i 



COLOUR OF WIRE 
[E.G. BLACK/BLUE) 



GROUND (BODY) 



-14 15 



Current Flow Diagram 



Current Row Diagram Type 928 USA Model 
Index 



Part 

VII 
IX 



Current- 
track 



7 AIR CONDITIONER SWITCH 

19 ANTENNA 



X 11 BACKREST ADJUSTMENT. MOTOR 

X — 11 BACKREST ADJUSTMENT. SWITCH 

X 9 BACKREST LIMIT SWITCH 

IV 13 — BACK-UP LIGHT, LEFT 

IV 15 BACK-UP LIGHT. RIGHT 

IV — 6 BACK-UP LIGHT, SWITCH 

I 7 BATTERY 

VIII 14 BRAKE FLUID LEVEL SWITCH 

VIII — -28 BRAKE FLUID LEVEL WARNING LIGHT 

IV 5 BRAKE LIGHT. LEFT 

IV -12 BRAKE LIGHT, RIGHT 

VI 6 BRAKE LIGHT SWITCH 

VI 24 BRAKE PAD CONTACT, FRONT, LEFT 

VI 22 — BRAKE PAD CONTACT. FRONT. RIGHT 

VI 20 BRAKE PAD CONTACT, REAR, LEFT 

VI 20 BRAKE PAD CONTACT, REAR, RIGHT 

VHI 31 BRAKE PADS WARNING LIGHT 

VIII 32 BRAKE WARNING LIGHT 



VIII 25- 

VIII 23 

VIII 1Q- 

IX 5- 

IX 6- 

VII 17- 

VIII 16- 

IX 2- 

IX 13- 

III — 10- 
III — -13- 

Vtl 18 - 

VIII 12- 

VIII 13- 

VII 12- 

VIII 24 - 

VII — - 11 - 
VII 11- 



- CENTRAL WARNING LIGHT 

CENTRAL WARNING LIGHT - RESET BUTTON 

- CENTRAL WARNING UNIT 

- CIGARETTE LIGHTER. FRONT 

- CIGARETTE LIGHTER, REAR 

■ CLEANING WATER LEVEL SENDER UNIT 
CLEANING WATER LEVEL WARNING LIGHT 
CLOCK 

CLUTCH PEDAL SWITCH (TEMPOSTAT) 
CONCEALING HEADLIGHT MOTOR 
CONCEALING HEADLIGHT RELAY 
COOLANT LEVEL SENDER UNIT 
COOLANT LEVEL WARNING LIGHT 
COOLANT TEMPERATURE INDICATOR 
COOLANT TEMPERATURE SENDER UNIT 
COOLANT TEMPERATURE WARNING LIGHT 
COOLING FAN MOTOR, AC 
COOLING FAN RELAY, AC 



VII 

II 

I 

V 
V 



- 2- 

■ 13- 
15- 

■ 22- 
24- 



VII 8- 

III 20- 

III 9- 



II 

HI 

II 

III 

VII 

VII 

VII 



21 
i 

- 24 

- 1 — 
■ 6 — 

3 — 

- 4 — 



VII — 5 — 

VIII 15 — 

I —20 — 

I 20 

VII - 19 



DEFROSTER RELAY 

DIMMER/HEAD LIGHT FLASHER SWITCH 
DISTRIBUTOR 
DOOR SWITCH, LEFT 
DOOR SWITCH, RIGHT 



ELECTROMAGNETIC CLUTCH FOR AC 
EMERGENCY FLASHER SWITCH 
ENGINE COMPARTMENT LIGHT 



FOG LIGHT, LEFT 

FOG LIGHT RELAY 

FOG LIGHT, RIGHT 

FOG LIGHT SWITCH 

FRESH AIR BLOWER MOTOR 

FRESH AIR BLOWER RELAY 

FRESH AtR BLOWER, RESISTOR UNIT 

FRESH AIR BLOWER SWITCH 

FUEL GAUGE 

FUEL PUMP 

FUEL PUMP RELAY 

FUEL SENDER UNIT 



Current- 
Part track 

FUSES 



III 

II 
III 

III ■ 

IX - 

IV - 
V 

XI ■ 

IV - 

IV - 

IX - 
VIII- 

X - 

V - 
VII - 
VII - 



- 1 - 

- 13- 

- 7- 

- 2- 

- 5- 

■ 17- 

■ 4- 

- 15- 

- 15- 

■ 5- 

■ 2- 
26- 

4- 

e- 

11- 

3- 



■ 1 

■ 2 
3 

■ 4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
■- 



(free) 



Current- 
Part track 

FUSES 





1 6 


1 B 


III 


13 — 


19 


IV 


26 — 


20 


VI 


9 — 


21 


I 


20 


22 


V 


17 


23 


II 


15 


24 


II 


— 17 


25 


II 


16 - 


26 


II 


18 


27 


II 


— 20 — 


28 


II 


— 23 — 


29 


II. 


18 — 


30 


Ill 


19 


31 


IV 




32 


IV 


3 


33 


II. 


6 — 


34 



IX - 25 FUSE (RADIO) 



I 

VIII 

V 

V 

III 

III - 
II 

II - 

III • 

II - 

III - 

IV - 

iv - 

VII - 
IX 

VIII - 

IX - 
IX - 
IX - 

I - 

II - 

VIII- 

IX - 

V - 

v - 
v - 

v - 

V - 
IV - 
IV - 

V - 

iv - 
in - 
ii - 

X - 
X - 
IX - 
IX - 
IX - 

ix - 

VIII- 
VH - 

V - 
VIII- 
VIII- 

VIII- 
VII - 
VIII- 
VIII- 
VII - 
VI - 

vi - 



-6 GENERATOR 

-37 GENERATOR CHARGE INDICATOR LIGHT 

-26 GLOVE COMPARTMENT LIGHT 

-26 GLOVE COMPARTMENT LIGHT SWITCH 

-24 HAZARD/TURN SIGNAL FLASHER 

-12 HEADLIGHT CONTROL RELAY 

-14 HEADLIGHT DIMMER RELAY 

-15 HEADLIGHT. LEFT 

-10 HEADLIGHT RELAY 

-17 HEADLIGHT, RIGHT 

- 18 HEADLIGHT SAFETY RELAY 

-26— HEADLIGHT WASHER PtMP 

- 25 HEADLIGHT WASHER RELAY 

- 1 HEATER CONTROL ASSEMBLY 

- 1 HEATER CONTROL ASSEMBLY LIGHT 

-33 HIGH BEAM INDICATOR LIGHT 

.16 HORN 

- 18 HORN CONTACT 

- 16 HORN RELAY 

- 15 IGNITION COIL 

- 7 IGNITiON/STARTEfi SWITCH 

- 8 INSTRUMENT CLUSTER ILLUMINATION 

2 INSTRUMENT CLUSTER ILLUMINATION. POTENTIOMETER 

- 2 INTENSIVE CLEANER PUMP 

2 INTENSIVE CLEANER PUMP RELAY 

3 INTENSIVE CLEANER PUMP SWITCH 
20 INTERIOR LIGHT, FRONT 

■ 17 INTERIOR LIGHT, REAR 

24 INTERVAL WIPING, POTENTIOMETER 

20 INTERVAL WIPING, RELAY 



30 KEY WARNING BUZZER CONTACT 

8- 
7- 
8- 
2^ _ 

■ 5- 
21- 
24- 
20- 



1 CONTROL UNIT 
LICENCE PLATE LIGHT 
LIGHT SWITCH 

- LQNGi lllDINAL SEAT ADJUSTMENT, MOTOR 

- LONGITUDINAL SEAT ADJUSTMENT, SWITCH 
■ LOUDSPEAKER, FRONT, LEFT 

LOUDSPEAKER, FRONT. RIGHT 
LOUDSPEAKER, REAR, LEFT 

- LOUDSPEAKER. REAR, RIGHT 

■ 14 LOW FUEL WARNING LIGHT 

■ 8 LOW PRESSURE SWITCH. AC 

- 19 MAKE-UP MIRROR ILLUMINATION 

- 20— MILEAGE RESET, SOLENOID 

- 20- — MILEAGE RESET SWITCH 

- 36 OIL LEVEL INOICATOR LIGHT 

14— OIL LEVEL SWITCH 

27 OIL PRESSURE INDICATOR 

33 — OIL PRESSURE INDICATOR LIGHT 

15 OIL PRESSURE SENDER UNIT 

3 OUTSIDE MIRROR, LEFT 

5 OUTSIDE MIRROR, LEFT, SWITCH 



Printed in Germany - II, 1978 



Wiring 



Current- 
art track 

IN — 10 PARKING BRAKE CONTACT 

III 34 PARKING BRAKE INDICATOR LIGHT 

5 PARKING LIGHT CONTACT 

III — 11 PARKING LIGHT INDICATOR 

20 PARKING LIGHT. LEFT 

23 — PARKING LIGHT, RIGHT 

I 3 — POWER WINDOW MOTOR, LEFT 

12 POWER WINDOW MOTOR, RIGHT 

— 9 POWER WINDOW RELAY 

1 — 10 POWER WINDOW SWITCH. LEFT 

I 13 POWER WINDOW SWITCH, RIGHT 

; 23 RADIO 

21 REAR LID SWITCH 

I 4 REAR LIGHT. LEFT 

I 9 — REAR LIGHT, BIGHT 

III IB — REAR LIGHTS WARNING LIGHT 

— 14 — REAR WINDOW DEFOGGER 

— 14 REAR WINDOW DEFOGGER RELAY 

— 11 REAR WINDOW DEFOGGER SWITCH 

7 REAR WINDOW WIPER MOTOR 

5 REAR WINDOW WIPER SWITCH 

6 REGULATOR 

13 RESISTCR 



28 SEAT BELT CONTACT 

- 30 SEAT BELT WARNING LIGHT 

28 SEAT BELT WARNING SYSTEM RELAY 

9 SEAT RAIL LIMIT SWITCH 

6 SEAT RELAY 

- 19 SIDE MARKER, FRONT LEFT 

- 22 SIDE MARKER. FRONT RIGHT 

- 7 — SIDE MARKER. REAR LEFT 

[ 4 — SIDE MARKER. REAR RIGHT 

■.a SLIDING ROC F MOTOR 

I — 16 — SLIDING ROOF SWITCH 
17 SPARK PLUG 

: £4 SPEAKER BALANCE 

II! 21 SPEEDOMETER 

: 14 SPEEDOMETER SENSOR 

II — B SPEED RELAY, AC 
8 — STARTER 

- 9 STARTER BLOCKING RELAY (CARS WITH AUTOMATIC 

TRANSMISSION ONLY) 

11 START VALVE 

III 17 STOP LIGHTS WARNING LIGHT 

23 SUPPLEMENTARY AIR VALVE 

II 7 SUPPLEMENTARY AIR VALVE, AC 

: 27 SUPPRESSOR (RADIO) 



II — 26 — TACHOMETER 

I — 10 TEMPERATURE SWITCH, COOLANT 

I — 7 TEMPERATURE SWITCH, EVAPORATOR 

I 9 TEMPERATURE SWITCH, REFRIGERANT 

11 — ■ TEMPOSTAT CONTROL UNIT 

11 — TEMPOSTAT (CRUISE CQNTRO-), SWITCH 

13 — TEMPOSTAT MOTOR 

— 11 THERMO SWITCH FOR COLD START VALVE 

— 19- — TRANSISTOR IGNITION UNIT 
• 14 TURN SIGNAL, FRONT. LEFT 

- 1 TURN SIGNAL. FRONT. RIGHT 

II 23 TURN SIGNAL INDICATOR LIGHT 

II 22 TURN SIGNAL INDICATOR LIGHT. (TRAILER) 

17 TURN SIGNAL, REAR. LEFT 

3 TURN SIGNAL. REAR. RIGHT 

22 TURN SIGNAL SWITCH 



- 8— VERTICAL SEAT ADJUSTMENT, MOTOR 

- 7 — VERTICAL SEAT ADJUSTMENT, SWITCH 
III — 30 VOLTMETER 



— 22 WARM UP REGULATOR 

- 1 WIND SHIELD WASHER PUMP 

' 17— WIND SHIELD WIPER MOTOR 

' — 20 — WIND SHIELD WIPER SWITCH 



WIRE CONNECTORS 
T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 

B - NEAR TURN SIGNAL RIGHT 

C - NEAR AC-COMPRESSOR 

D - 

E - 

F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE RELAY BOARD 
I - IN LEFT DOOR 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 

C - BEHIND REAR BUMPER 

D - BEHIND SIDE COVERING. RIGHT 

E - NEAR LEFT BACKWHEEL 

F - NEAR RIGHT BACKWHEEL 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

I - NEAR DRIVER SEAT 

K - IN DRIVER SEAT 

L - IN DRIVER SEAT 

M - IN DRIVER SEAT 

N - IN DRIVER SEAT 

O - NEAR PASSENGER SEAT 

P - NEAR DRIVER SEAT 

Q - NEAR LEFT FOG LIGHT 

R - NEAR RIGHT FOG LIGHT 

U - NEAR LEFT SIDE MARKER 

V - NEAR RIGHT SIDE MARKER 

T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE. RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE RIGHT 

G - NEAR LEFT REAR LIGHTS 

H - NEAR RIGHT REAR LIGHTS 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING 
RIGHT 

C - IN SPARE WHEEL WELL 

T8 - EGHT-POLE 

A - IN DRIVER SEAT 



T1 2 -TWELVE-POLE 

A - IN DRIVER SEAT, LEFT 

B - IN FOOT WELL, PASSENGER SIDE 



T14- FOURTEEN-POLE 

IN ENGINE COMPARTMENT, RIGHT 

GROUND TERMINALS 

® ON FRONT LOCK MEMBER, RIGHT 

® AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

® ON STEERING CONSOLE 

® ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

WIRE COLOURS 

BK - BLACK GN - GREEN BR - BROWN 

WT - WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GFEY VI - VIOLET 
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Current Flow Diagram Type 928 USA Model 79, 
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Part I 



Wiring 




Current Row Diagram Type 928 USA Model 79 




IGNITION /STARTER SWITCH, LIGHT SWITCH 
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Part II 



Wiring 

30 



'_'{} 

*>t .... 



ffl T m 



FUSE 27 
8A 



FUSE 23 
8A 



□ 



FUSE 29 
8A 




15 16 17 18 19 20 21 22 

— HEADLIGHT, PARKING LIGHT 



23 



24 



Current Flow Diagram 



Current Row Diagram Type 928 USA Model 79, 




2 3 4 5 7 8 
FOG LIGHT, LICENSE PLATE LIGHT - 



10 11 12 13 

- CONCEALED HEADLIGHT — 
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Wiring 




14 15 16 17 

FRONT TURN SIGNAL 



19 20 21 22 23 24 25 
HAZARD FLASHER 
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Current Row Diagram Type 928 USA Model 79, 
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Wiring 




Current Flow Diagram Type 928 USA Model 79, 




| — WASHER PUMPS^REAR WINDOW WIPER -j- 
Printed in Germany- II, 1978 



10 11 12 13 14 

- REAR WINDOW DEFOGGER 



15 


16 


17 


I 



Part V 



Wiring 



FUSE 23 
8A 



SEAT BELT I^jl5 _ 

WARNING SYSTEM RELAY I 

D 4 



31 




20 21 
-INTERIOR LIGHT 
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Current Flow Diagram Type 928 USA Model 79, 



30 
IS 



FUSE 21 

25 A 



[] 



POWER WINDOW RELAY i 1±] 21 





3 4 5 6 

-OUTSIDE MIRROR 
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Wiring 
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[] 



fuse a 

16 A 



LI 



\A |L3 1V1 RV2 | US HJ8 ■ Q8 



r 


r 






bk/gn 





07 |K6 



D8 




16 17 18 

■SLIDING ROOF- — 



19 20 21 22 23 24 25 
BRAKE PADS 



Current Flow Diagram 
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Current Flow Diagram Type 928 USA Model 79, 

30 

18 T f — 

X — ■ 




5 6 7 8 9 10 11 



FRESH AIR BLOWER 1 AIR CONDITIONER 
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Wiring 








12 13 



15 16 17 
SENDER UNITS- 



19 



20 



Current Flow Diagram 
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30 



IS 










» 











31 
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Wiring 
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24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 
MENT CLUSTER 



40 



41 



Current Flow Diagram 
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Current Row Diagram Type 928 USA Model 79, 



30_ 
IS 



31 



D 



FUSE 11 
8A 



fuse 5 

8 A 




6 U TEMPOSTAT CONTROL UNIT 



US 

- 



- 

S3 



< _ 

a P 

uj < 

o. 2 

s ° 

5 = 



ti 3 ! j- 

1 i 

TEMPO STAT 
(CRUISE CONTROL). 
SWITCH 



TEMPOSTAT MOTOR 



CLOCK - 



4 5 6 7 

— CIGARETTE LIGHTER- 



8 9 10 11 



12 



13 



■TEMPOSTAT (CRUISE CONTROL)^ 
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14 15 16 17 18 19 20 21 22 23 24 25 26 27 
HORNS 1 ■ RADIO 1 
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Current Row Diagram Type 928 USA 
Model 79, Part X 



97 

Wiring 



D 



FUSE 14 
8A 



r 



r 




r 



3 4 



10 



POWER SEAT- 
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Current Flow Diagram Type 928 USA 

Model 80 



PARTI 



PART II 
PART III 

PART IV 



PART V 
PART VI 



PART VII 



PART VIII 
PART IX 

PARTX 
PART XI 



POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 



YSTEM 



FUEL INJECTION SY: 

IGNITION /STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 

HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

AUTOMATIC AIR CONDITIONER 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 

CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 
RADIO 



Current Flow Diagram 97-51 



Current Flow Diagram 
- Type 928 USA Model 80 

WIRE CONNECTORS 

T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RSGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
6 - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE /RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
"~ R - NEAR RIGHT FOG LIGHT 

U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 



T4 - FOUR-POLE 

A - It; JFA-l WHEEL WELL 

B - IN CONSOLE, RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14-FOURTEEN-F0LE 

IN ENGINE COMPARTMENT, RIGHT 

T18- EIGHTEEN -POLE 

A - IN FOOT WEEL, DRIVER SIDE 

B - IN FOOT WELL, PASSENGES SIDE 



GROUND TERMINALS 

© ON FRONT LOCK MEMBER, RIGHT 

© AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

© ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER LEFT 

© ON UPPER MOUNTING FOR FUSE /RELAY BOARD 

. © ON FRONT WALL 



r 



WIRE COLOURS 

BK - BLACK GN - GREEN BR - BRCWN 

WT- WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GREY VI - VIOLET 
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FUSE 

[WHITE: 6A, 
RED: 16A, 
BLUE: 25 A) 



CONTINUATION 
OF WIRE 
(E. G. PART VIII, 
CURRENT TRACK 




FUSE/ RELAY BOARD 



fl] 



WIRE CONNECTION ON 
FUSE /RELAY BOARD 
- ^ (E. G. PLUG S. TERMINAL 7) 



- JL 



I Til 





Til 



WIRE CONNECTOR 

(E. G. SEVEN-POLE, TERMINAL 2) 



y 



WIRE CROSS SECTION 
(E.G. 0,75 mrf) 



NO ACTUAL WIRE, BUT INTERNAL 











EQUIPMENT HOUSING 




AND GROUND 




CURRENT TRACK 1 


GROUND (BODY) 







NUMBER 
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Current Row Diagram Type 928 USA Model 80 
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Wiring 
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Current Flow Diagram 
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Current Flow Diagram Type 928 USA Model 80 
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Current Flow Diagram Type 928 USA Model 81 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 
IGNITION /STARTER SWITCH, LIGHT SWITCH 
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D Part 



Wiring 




Pi 

'Si 




CONCEALING HEADLIGHT 
MOTOR 




5S-.;j 

F" 



J56b 
"1 



HEADLIGHT 

RIGHT 



13 14 15 



16 17 18 19 20 21 22 



-HEADLIGHT - 



Current Flow Diagram 



97 



Current Row Diagram Type 928 USA Model 81 



r 



r 




11 12 



13 



-HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT - 
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Wiring 




Current Row Diagram Type 928 USA Model 80 F 



r 




r 



REAR LIGHTS, LAMP CONTROL UNIT- 
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* OPTIC 



3 artV 



Wiring 




r 



r 



Current Flow Diagram Type 928 USA Model 8 




j L 30 



INTENSIVE 
CLEANER 
PUMP RELAY 

31 22 



•4 f t\ ■ I V1V 



[] 



FUSE 7 




[I FUSE 15 
U 16 A 



* — feffiel 



V5 



REAR WINDOW 
WIPER RELAY 



an 



5a I 



RADIO 



r 

t 

I 

i 



J: 53 

it 




31 REAR WINDOW 
WIPER 



;r 




7 8 



|— WASHER PUMPS -|— REAR WINDOW WIPER 



10 11 12 13 14 15 16 
-REAR WINDOW DEFOGGER 
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Wiring 
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1 FUSE 23 
J 8 A 


















20 21 22 23 24 2 5 26 27 28 

T 1 CENTRAL LOCKING SYSTEM — 

Current Flow Diagram 
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Current Flow Diagram Type 928 USA Model 8( 




u i i || ;® 

1 2 3 45 67 8 9 10 

|- ■ DOOR LIGHT j — -SEAT BELT— | 

Printed in Germany- IV, 1980 



11 12 13 14 15 16 

— OUTSIDE MIRROR 

#■ OPTIOI^ 




17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 



POWER WINDOWS 1 BRAKE PADS 



IAL 



Current Flow Diagram 97-65 
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D Part VIII 



Wiring 




= C_ J'. T 



11 12 13 M 15 16 17 18 8 20 21 22 23 

: (OPTIONAL) J 
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Current Flow Diagram Type 928 USA Model 8 





SENDER UNITS 
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Current Row Diagram Type 928 USA Model 80 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 
-CENTRAL WARNING UNIT, INSTRUN 
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Wiring 
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25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 



IENT CLUSTER 
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Current Row Diagram Type 928 USA Model 8C 




4 5 6 7 8 9 10 11 12 13 



| CLOCK 1 CIGARETTE LIGHTER 1 — TEMPOSTAT (CRUISE CONTROL)^ 
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Wiring 
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80 H EAT1 N G /VE NTI LATIO N/AC 



Wiring 
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Additional Current Flow Diagram 
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Additional Current Flow Diagram 
Type 928 USA Model 80 



Power seat 



97 



Wiring 
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Current Flow Diagram 
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Additional Current Flow Diagram 
Type 928 USA Model 80 



Sliding Roof 



SLID1MG ROOF 
SWITCH 



-J 



ST*: 



'.5 



sliding roof; : 

MOTOR i WJ > 

i T.. J 




97 

Wiring 



•SLIDING ROOF- 
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Additional Current Flow Diagram 
Type 928 USA Model 80 ??25EE«erb 




97 



Wiring 



T4 - FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 
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Additional Current Flow Diagram Type 928 

RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 
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Model 80 



Wiring 
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FUSE (RADIO) T 



H75 



to 4 




075 



"K. St, 3 , Em Hta 



ATS 07s 0/5 
bl bl/wt : ; ■■■■ 



075 
brAvl 



0,7S 




IGNITION/STARTER SWITCH 



WIRE CONNECTORS 

T2 - TWO-POLE 

L - NEAR FUSE /RELAY BOARD 

T4 - FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT (RED) 
H - NEAR SPEAKER BALANCE (BROWN) 
I - NEAR SPEAKER BALANCE (SLUE) 
K - NEAR SPEAKER BALANCE (BLACK) 



(D 



13 14 



if.; 



17 



18 



Additional Current Flow Diagram 97-83 



Wiring 



Current Flow Diagram Type 928 USA 

Model 81 



PART I 



PART II 
PART III 



POWER SUPPLY, STARTER 
IGNITIOf 



/IP 



FUEL INJECTION SYSTEM 



IGNITION /STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 



PART IV HEADLIGHT, PARKING LIGHT 

FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

PART V REAR LIGHTS, LAMP CONTROL UNIT 

WINDSHIELD WIPER 

PART VI WASHER PUMPS 

REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

PART VII DOOR LiGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

PART VIII AUTOMATIC AIR CONDITIONER 

PART IX AUTOMATIC AIR CONDITIONER 
SENDER UNITS 



PARTX CENTRAL WARNING UNIT, INSTRUMENT CLUSTEF 

PART XI CLOCK 

CIGARETTE LIGHTER 

TEMPO STAT (CRUISE CONTROL) 

HORNS 

RADIO 



Current Flow Diagram 
~ Type 928 USA Model 81 



WIRE CONNECTORS 

T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE /RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 



12 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR FASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 



T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE. RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 



T6 - SIX-POLE 



A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 



T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING 4IGHT 

T14-FCURTEEN-POLE 



IN ENGINE COMPARTMENT, RIGHT 



T1S - EIGHTEEN -POLE 



A - IN FOOT WEEL. DRIVER SIDE 

B - IN FOOT WELL, PASSENGER SIDE 



GROUND TERMINALS 

© ON FRONT LOCK MEMBER. RIGHT 

® AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

® ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

® ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

© ON FRONT WALL 



WIRE COLOURS 

BK - BLACK GN - GREEN BR - BROWN 

WT - WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GREY VI - VIOLET 
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Wiring 
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FUSE 

(WHITE; SA, 
RED: 16A, 
BLUE: 25A) 



CONTINUATION 
OF WIRE 
(E, G. PART VIII, 
CURRENT TRACK 6> 




LS 



FUSE/ RELAY BOARD 



S7 =— 



WIRE CONNECTION ON 
FUSE /RELAY BOARD 
(E.G. PLUG S. TERMINAL 7} 



CL5 15 





u- 



WIRE CONNECTOR 

(E. G. SEVEN-POLE, TERMINAL Z> 



H75 



NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GRCUND 



CURRENT TRACK 
NUMBER 



-14 15 



;. G. 0,75 mm 1 ) 



COLOUR OF WIRE 
{E. G. BLACK/BLUE) 



tD (BODY) 



_ 



Current Flow Diagram 



97-85 



Current Flow Diagram Type 928 USA Model 81 
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Wiring 
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_31i 



D 



J ! j-i IF-I 



FUSE 22 
25 A 

30 




31 



© 



FUEL PUMP RELAY 



T5 



CD 




AUTOMATIC GEARBOX 



< 



[ 1 - 

J f 

z 

LU 



3 



075 
br 



18 19 20 21 22 23 24 25 26 
1 FUEL PUMP- 



Current Flow Diagram 



97-87 



Current Flow Diagram Type 928 USA Model 8" 





123 456 7 8 9 10 11 
■ FUEL INJECTION SYSTEM 
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I Part II 




Wiring 



97 



375 



CONTROL UNIT 




Current Row Diagram 97-89 



Current Flow Diagram Type 928 USA Model S 



_30_ 




IGNITION/STARTER SWITCH 



ML 



1 2 3 



5 6 7 8 9 10 11 12 
■IGNITION /STARTER SWITCH, LIGHT SWITCH - 



13 



14 
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I Part III 



Wiring 




FUSE T9 
25A 



lz:- 



IbM* *T56 " Y86M ?30M 



23" 



?B6 56a 



¥ -«r ' ' "25 T 27 

^ ps []%T 5 [fe [Tip 



30 
15 
X 

.at 

5« 



M2 




i 



0(5 

b /re wl/bk 



[ ^ (/J 

^ _ 



t}5 
<in/y«i 



ic/bk 



30bU 56i 



CONCEALING HEADLIGHT 
MOTOR 




Current Flow Diagram 



Current Row Diagram Type 928 USA Model 81 



r 



r 




HEADLIGHT, PARKING LIGHT FOG LIGHT, LICENSE PLATE LIGHT 
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Part IV 



Wiring 
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— |- FRONT TURN SIGNAL 



20 21 22 23 24 25 

-HAZARD FLASHER 



26 27 



Current Flow Diagram 



97-93 



Current Flow Diagram Type 928 USA Model 81 




4 5 6 7 8 9 10 11 12 
-REAR LIGHTS, LAMP CONTROL UNIT ■ 



13 14 
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3 art V 



Wiring 
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16 V 18 19 20 21 22 23 
WINDSHIELD WIPER 



Current Flow Diagram 



97-95 



Current Flow Diagram Type 928 USA Model 8 



29_ 



[KFTEWS1VE 
CLEANER 
PUMP RELAY 
Q S 1,30 J.31 32 

rT " T " ' — T n 



[] 



FUSE 10 



37 ?15 



FUSE 15 
6 A 



50 



REAR WINDOW 
DEFOGGER RELAY 

* I-JI ?!V iao 



@ 



i. ° 

[]» [ 



*87 "Ywb 




1 2 3 4 56789 

I — WASHER PUMPS- £" 
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10 11 12 13 14 15 

-REAR WINDOW DEFOGGER — 



# OPTIONAL 



1 Part VI 



Wiring 
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20 21 22 23 24 25 26 27 28 

-INTERIOR LIGHT -| CENTRAL LOCKING SYSTEM 

Current Flow Diagram 



97-97 



Current Flow Diagram Type 928 USA Model 8' 




15 




I Part VII Wiring 97 



f 




t? « 19 20 21 22 23 25 26 27 28 29 30 31 

■ 1 -POWER WINDOWS [■ BRAKE PADS 1 



NAL 

Current Flow Diagram 97-99 



Current Row Diagram Type 928 USA Model 8 




L. 



I jTj/ 




- — i^-i/ 




3- 

5 



01 5 

n o 



■ T7 1 > 

i V i ' y 'i i $?\f: 




•r, 
br 



4T7". 



-1 Z 

Or OU 



10L 







r 
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AUTOMATIC AIR CONDITIONE 




ER (OPTIONAL) 



Current Flow Diagram 97-101 



Current Flow Diagram Type 928 USA Model 8 



r 



r 




■ AUTOMATIC AIR CONDITIONER (OPTIONAL) ■ 
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Current Flow Diagram Type 928 USA Model 81 




2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2; 

| CENTRAL WARNING UNIT, INSTF 
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UMEIMT CLUSTER 



Current Flow Diagram 97-105 



Current Row Diagram Type 928 USA Models 




TEMPOSTAT (CRUISE CONTROL) — j 
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Additional Current Flow Diagram Type 928 USA l\ 




1 2 3 4 5 6 7 8 9 10 11 12 



HEATING/VENTILATlOr 
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1odel 81 HEATING/VENT! LATION/AC 



Wiring 




Additional Current Flow Diagram 
Type 928 USA Model 81 



Power seat 




1 2 



3 4 5 
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6 7 8 9 

■POWER SEAT (OPTIONAL) 



10 11 



Current Flow Diagram 



97-111 



r 



Additional Current Row Diagram 
Type 928 USA Model 81 



Sliding Roof 




97 

Wiring 



SLIDING ROOF (OPTIONAL)- 
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Additional Current Flow Diagram 97-113 



Additional Current Flow Diagram 97 
Type 928 USA Model 81 S^Skebs 





< r 
z 
z 




075 0.75 



0,75 



kJ T 4 2 g | ^Tfi, | 




j FUSE I RADIO! 



SUPPRESSOR 



1° 

IV 



IGNITION /STARTER 
SWITCH (R) 



WIRE CONNECTORS 

T4 - FOUR-POLE 

□ - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 



CD 



1 2 



7 8 
* OPTIONAL 



9 



10 
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Additional Current Flow Diagram 
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Additional Current Flow Diagram Type 928 US/ 

RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 



3L 




V Model 81 



Wiring 



97 




TWO -POLE 

L - NEAR FUSE/ RELAY BOARD 
FOUR- POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT {RED) 
H - NEAR SPEAKER BALANCE (BROWN) 

MEAR SPEAKER BALANCE (BLUE) 
K - NEAR SPEAKER BALANCE (BLACK) 



Additional Current Row Diagram 
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Wiring 
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Current Flow Diagram Type 928 USA 

Model 82 



PARTI 



r 



r 



PART II 
PART III 

PART IV 



PART V 
PART VI 



PART VII 



PART VIII 
PART IX 

PARTX 
PART XI 



POWER SUPPLY, STARTER 

IGNITION 

FUEL PUMP 

FUEL INJECTION SYSTEM 

IGNITION /STARTER 
HEADLIGHT 



'ITCH, LIGHT SWITCH 



HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

AUTOMATIC AIR CONDITIONER 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 



CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 



r 



Current Flow Diagrarr 97-119 



Current Flow Diagram 
- Type 928 USA Model 82 

WIRE CONNECTORS 
T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE /RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - EEH M REAR BUMPEP 
D - HE** . E- I BACKWHEE. 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
/" — Q - NEAR LEFT FOG LIGHT 

R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 



T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE. RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14- FOURTEEN- POLE 

IN ENGINE COMPARTMENT, RIGHT 

T18- EIGHTEEN -POLE 

A - IN FOOT WEEL, DRIVER SIDE 

B - IN FOOT WELL. PASSENGER SIDE 



GROUND TERMINALS 

® ON FRONT LOCK MEMBER, RIGHT 

© AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

© ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE /RELAY BOARD 

© ON FRONT WALL 



WIRE COLOURS 

BK - BLACK GN - GREEN BR - BROWN 

WT - WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GREY VI - VIOLET 
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Wiring 
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FUSE 

(WHITE; 6 A, 
RED: 16A, 
BLUE: 25 A) 




CONTINUATION 
OF WIRE 
(E. G. PART VIII, 
CURRENT TRACK 6) 



FUSE /RELAY BOARD 



WIRE CONNECTION ON 
FUSE/ RELAY BOARD 
(E. G. PLUG S, TERMINAL 7) 



NO ACTUAL WIRE, BUT 
SONNECTION 
OR CONNECTION 
BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 




WIRE CONNECTOR 

(EG. SEVEN-POLE, TERMINAL 2) 



HRE 
E.G. 



COLOUR OF WIRE 
(E. G. BLACK/BLUE) 



CURRENT TRACK 
NUMBER 



GROUND (BODY) 



-14 15 



Current Ffow Diagram 



97-119 



Wiring 



Current Row Diagram Type 928 USA 

Model 82 Part I 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 



Current Flow Diagram 97-121 



Current Flow Diagram Type 928 USA Model 82 




1 2 3 4 5 6 7 S 9 10 11 12 13 14 15 16 



\ POWER SUPPLY, STARTER 1 IGNITION 

Printed in Germany- Va, 1981 



Wiring 



Current Flow Diagram Type 928 USA 

Model 82 Part II 

FUEL INJECTION SYSTEM 



Current Flow Diagram 



97-123 



Current Row Diagram Type 928 USA Model 82 




FUEL INJECTION SYSTEM 

Printed in Germany -Va, 1981 




Current Flow Diagram 97-123 



Wiring 



Current Flow Diagram Type 928 USA 

Model 82 Part 



IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT. PARKING LIGHT 



Current Flow Diagram 97-125 



Current Flow Diagram Type 928 USA 



30 
15 




1 2 3 4 5 6 7 8 9 10 11 12 



■ IGNITION /'STARTER SWITCH, LIGHT SWITCH 

Printed in Germany -Va, 1981 



2 Part III Wiring 97 





Wiring 



97 



Current Flow Diagram Type 928 USA 

Model 82 Part IV 



FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 



Current Flow Diagram 97-127 



Current Row Diagram Type 928 USA Model 82 




r- 12 3 4 5 6 7 8 9 10 11 12 13 14 

REAR LIGHTS, LAMP CONTROL UNIT- - . . 

Printed in Gerrnany-Va. 1981 
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Wiring 



97 



FUSE 6 [1 
16A U 



r 



FUSE 9 
BA 




XfIT 



631 



If: 



INTERVAL WIPING. 
RELAY 




C2 



CS 



C7 



HEADLIGHT rh w S 
WASHER RELAY LLI 2 

T~i 



56' 



C5 



1.0 ip 0,5 QS cs 

gn gr/fe wt ye/M* ye 



15 bk/bl ■ 



53a W IND SHIELD WIPER SWITCH 53 



i n 



'3T 



S3cri jjSR 



1 



I 



- - — — — , I 



INTERVAL WIPING, j 
POTENTIOMETER [_/ 



WIND SHIELD WIPER 
MOTOR 



"Ti- 



16 17 18 19 20 21 22 23 24 
— WINDSHIELD WIPER- 



25 



Few 



2.S 



26 



Current Flow Diagram 



97-129 



Wiring 



Current Row Diagram Type 928 USA 

Model 82 Part V 



r 



REAR LIGHTS. LAMP CONTROL UNIT 



WINDSHIELD WIPER 



r 

Current Flow Diagram 97-129 



Current Row Diagram Type 928 USA Model 8 




-HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT - 
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2 Part IV 



Wiring 




Wiring 



97 



Current Row Diagram Type 928 USA 

Model 82 Part VI 



r 



r 



WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
SEAT BELT 



Current Flow Diagram 97-131 



Current Flow Diagram Type 928 USA Model I 




|— WASHER PUMPS — | — REAR WINDOW WIPER 
Printed in Germany-Va,1981 



7 8 9 10 11 12 13 14 15 16 
REAR WINDOW DEFOGGER — 



12 Part VI 



Wiring 




7 18 19 20 21 22 23 24 25 26 2' 28 

INTERIOR LIGHT 1 CENTRAL LOCKING SYSTEM 

Current Flow Diagram 



97 



Q"7 

Wiring \3 1 



Current Flow Diagram Type 928 USA 

Model 82 Part VII 



DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 



r 



Current Flow Diagram 97-133 



Current Flow Diagram Type 928 USA Model 8 




4 5 6 7 8 9 10 11 12 13 14 15 16 



DOOR LIGHT- ^SEAT BELT- — j- -OUTSIDE MIRROR 
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2 Part VII 



Wiring 




Wiring 97 



Current Row Diagram Type 928 USA 
Model 82 Part VIII 

AUTOMATIC AIR CONDITIONER 



Current Flow Diagram 



97 135 



Current Row Diagram Type 928 USA Model £ 




cow 



1 2 3 4 5 6 7 8910 

AUTOMATIC AIR CONDITIONE 
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Current Flow Diagram 97-135 



Wiring 



Current Flow Diagram Type 928 USA 
Model 82 Part IX 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 



Current Row Diagram 



97 137 




SENDER UNITS- 



Current Flow Diagram 97-137 



Wiring 



97 



Current Row Diagram Type 928 USA 
Model 82 Part X 

CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 



Current Flow Diagram 97-139 



Current Flow Diagram Type 928 USA Model & 




12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
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CENTRAL WARNING UNIT, t 



> PartX 



Wiring 



97 




■JTRAL WARNING UNIT 



<9 



II 



lL warming light 
button 




24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

STRUMENT CLUSTER ■ 



Current Flow Diagram 



97-139 



Wiring 



Current Row Diagram Type 928 USA 
Model 82 Part XI 

CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 
POWER SEAT 



Current Flow Diagram 97-141 



Current Flow Diagram Type 928 USA Model 8 

30 




2 3 4 5 6 7 8 9 10 11 12 13 



| CLOCK- 1 CIGARETTE LIGHTER 1— TEMPOSTAT (CRUISE CONTROL) 

Printed in Germany-Va, 1981 



2 Part XI 



Wiring 




14 15 16 17 18 19 20 21 22 23 24 25 



- HORNS [■ — POWER SEAT 1 

Current Flow Diagram 97-141 



Additional Current Flow Diagram 
Type 928 USA Model 82 



Power seat 




: i, 5 ru/yo : 



-j VERTICAL 
. SEAT ADJUSTMENT 
a SWITCH LEFT- 



SEAT ADJUSTMENT, 
SWITCH LEFT 




1 2 



3 4 5 6 7 8 
POWER SEAT — 



10 11 
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Current Fiow Diagram 
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r 
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Additional Current Flow Diagram 
Type 928 USA Model 82 



Sliding Roof 




97 



Wiring 



r 



SLIDING ROOF (OPTIONALj- 
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Additional Current Row Diagram 



97-145 



Additional Current Flow Diagram 
Type 928 USA Model 82 radio 



97 



Wiring 




SUPPRESSOR 



IGNITION, 'STARTER 
SWITCH (R) 



WIRE CONKECTORS 



FOUR-POLE 

□ - IN CENTER CONSOLE [YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

[GREEN) 



12 3 4 5 6 7 8 

* OPTIONAL 

Printed in Germany -Va, 1981 



10 



Additional Current Flow Diagram 97-147 



Wiring 



Additional Current Flow Diagram 
Type 928 USA Model 82 

RADIO WITH BOOSTER 



Additional Current Flow Diagram 



Additional Current Flow Diagram Type 928 USy 

f* RADIO WITH BOOSTER 




BOOSTER -Jf 



1 2 3 

Printed in Germany-Va, 1981 



4 5 6 7 8 9 



10 11 Y c 

■Jf OPTIONAL 



V Model 82 



Wiring 
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FUSE (RADIO) I 





<W5 
bf 



&i& Bm gta 



0,75 0,75 
gn/wt 



If . 

■i 

TP 

rcfbk 



* 

SUPPRESSOR (RADIO) 



IGNITION/STARTER SWITCH 



WIRE CONNECTORS 



T2 - TWO-POLE 

L - NEAR FUSE /RELAY 30ARD 

T4 - FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT (RED) 
H - NEAR SPEAKER BALANCE (BROWN) 
I - NEAR SPEAKER BALANCE (BLUE) 
K - NEAR SPEAKER BALANCE (BLACK) 



13 14 



16 



18 



Additional Current Row Diagram 



97-149 



r 



r 



r 



Additional Current Flow Diagram 

Type 928 USA Model 82 Automatic gearb 



Wiring 

97 




AUTOMATIC GEARBOX - 
(OPTIONAL) 
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Additional Current Flow Diagram 
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Wiring 



Additional Current Flow Diagram 
Type 928 USA 
Alarm system 



Additional Current Flow Diagramm Alarm system 



Additional Current Flow Diagram Type 928 USA 






r 


1 2 


3 4 


5 6 


7 8 


9 


10 


11 



Printed in Germany -VI , 1982 



Alarm system 



Wiring 
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WIRE CONNECTORS 

T3 - THREE-POLE 

A - IN DOOR, DRIVER SIDE 

E - BELOW INSTRUMENT PANEL LEFT 

C - IN DOOR, PASSENGER SIDE 

D - BELOW IN STRUM EfJT PANEL RIGHT 

E - IN REAR LID 

F - IN REAR LID 

G - DOOR LOCK PILLAR, RIGHT 



Additional Current Flow Diagramm Alarm system 
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Wiring 



97 



Current Row Diagram Type 928 S USA 

Model 83 



PARTI POWER SUPPLY, STARTER 

IGNITION 
FUEL PUMP 

PART II FUEL INJECTION SYSTEM 



PART III IGNITION /STARTER SWITCH, LIGHT SWITCH 

HEADLIGHT 

PART IV HEADLIGHT, PARKING LIGHT 

FOG LIGHT. LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

PART V REAR LIGHTS, LAMP CONTROL UNIT 

WINDSHIELD WIPER 



PART VI 



PART VII 



PART VIII 
PART IX 

PARTX 
PART XI 



WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

AUTOMATIC AIR CONDITIONER 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 



CENTRAL WARNING UNIT. INSTRUMENT CLUSTER 

1 



CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 



Current Flow Diagram 97-155 



Current Flow Diagram 
Type 928 S USA Model 83 



WIRE CONNECTORS 
T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RI3HT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE/RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 



r 



r 



12 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 
W - NEAR FUSE/ RELAY BOARD 

T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE. RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

TS - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN -POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14 - FOURTE EN-POLE 

l\ E\3.\E CCMFA"VE\- = .Gh~ 

T18- EIGHTEEN -POLE 

A - IN FOOT WE EL, DRIVER SIDE 

ES - IN FOOT WELL, PASSENGER SIDE 

GROUND TERMINALS 

® ON FRONT LOCK MEMBER, RIGHT 

@ AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

C_> ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE / RELAY BOARD 

© ON FRONT WALL 



WIRE COLOURS 

BK - BLACK GN - GREEN BR - BROWN 

WT - WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GREY VI - VIOLET 
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FUSE 

(WHITE: 6A, 
RED; 16A, 
BLUE: 25 A) 



CONTINUATION 
OF WIRE 
(E. G. FART VIII, 
CURRENT TRACK 6) 




FUSE/RELAY BOARD 



WIRE CONNECTION ON 

FUSE/ RELAY BOARD 

(E.G. PLUG S, TERMINAL 7) 




Tk 



§T? 2 - 




WIRE CONNECTOR 
T3 (E.G. SEVEN -POLE, TERMINAL 2) 



1 



COLOUR OF WIRE 
(E. 0. BLACK/BLUE) 



NO ACT JAL WIRE. BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 



CURRENT TRACK 
NUMBER 



GROUND (BODY) 



15 
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POWER SUPPLY, STARTER- 1- 1GN1TIQN- 
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Current Flow Diagram Type 928 S USA Model I 




FUEL INJECTION SYSTEM 
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0,75 



0,5 



CONTROL UNIT 
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1 2 3 
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-IGNITION /STARTER SWITCH, LIGHT SWITCH 
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Wiring 
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39_ 



r 



r 



?1 




FOG LIGHT f 
RELAY 



FUSE 28 
8A 



u 



FUSE 29 
B A 




gr/bk wt / gr , 



[] 



FUSE 4 
8A 



D 



FUSE 34 

a a 



[] 



M6 *N2 







3t«, 




jT4g UTzq 



15 05 

br 



15 Q5 
br br 



2 3 4 5 6 



IP 1? 1,0 
O/rs wtrjn gc bk/yi 



St. 




FUSE 3 
8 A 



INSTRUMENT CLUSTER 

ILLUMINATION 

POTENTIOMETER 



0,75 

ar 



Q7S 
9r 



QS bk/bl 1 



Q75 



LICENCE PLATE 
LIGHT 




qs 

br 



0,75 



7 8 



10 11 12 



13 



■HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT - 
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FRONT TURN SIGNAL -j HAZARD FLASHER 1 
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1 1 3 4 5 6 7 8 9 10 11 12 13 14 

| —REAR LIGHTS, LAMP CONTROL UNIT 
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WINDSHIELD WIPER 

Current Flow Diagram 97- 
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1 2 3 4 5 6 

|— WASHER PUMPS -|— REAR WINDOW WIPER 
Printed in Germany- VII, 1983 



7 8 9 



10 11 12 13 14 15 16 
-REAR WINDOW DEFOGGER 
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r 



20 21 22 23 24 25 26 27 28 

-INTERIOR LIGHT 1 CENTRAL LOCKING SYSTEM 

Current Flow Diagram 
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r 



30 
IS 







X — 




11 12 13 14 15 16 

OUTSIDE MIRROR — 



Printed in Germany- VII, 1983 



3 Part VII 



Wiring 



97 




19 20 21 22 23 24 25 

■ POWER WINDOWS- 



27 28 29 30 

BRAKE PADS 
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30 
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8 9 10 



AUTOMATIC AIR CONDITIONE 
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ITROL UNIT 



11 12 13 14 15 16 17 18 19 20 21 22 23 
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AUTOMATIC AIR CONDITIONER 



Printed in Germany -VI 1, 1983 



S3 Part IX 



Wiring 



97 




Current Flow Diagram 



97-173 



Current Flow Diagram Type 928 S USA Model 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

~— ^ CENTRAL WARNING UNIT, II 
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24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

JSTRUMENT CLUSTER 
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CLOCK- 



-CIGARETTE LIGHTER 1 — TEMPOSTAT {CRUISE CONTROL)^ 
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SUPPRESSOR 



IGNITION /STARTER 
SWITCH (R) 



WIRE CONNECTORS 



FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 
Q - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 



* LOUDSPEAKER. 



1 2 



7 8 
* OPTIONAL 



10 
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Additional Current Flow Diagram Type 928 S U 

RADIO WITH 8 LOUDSPEAKERS AND BOOSTER (HIFI) 

is 

» " " — ■ — — — — — 

31 ~ — " ■ — 




BOOSTER $f 



1 2 3 
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# OPTIONAL 



BA Model 83 
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tsb Eta Bi£ Bta eta 



5 075 Q75 075 

bl bl/wt Df/wl 



075 Cj75 



J 



IGNITION/STARTER SWITCH 



WIRE CONNECTORS 

72 - TWO-POLE 

L - NEAR FUSE / RELAY BOARD 

T4 - FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT (RED) 
H - NEAR SPEAKER BALANCE (BROWN) 
] - NEAR SPEAKER BALANCE (BLUE) 
K - NEAR SPEAKER BALANCE (BLACK) 



13 14 



17 



18 
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Additional Current Flow Diagram 

Type 928 S USA Model 83 Automatic gearbox 




■ AUTOMATIC GEARBOX - 
(OPTIONAL) 



Wiring 
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Additional Current Flow Diagram 97 

Type 928 S Model 83 RADIO WITH 8 LOUDSPEAKERS Wiring 



30 Ml 


* 


IS 


K 


* 


31 


31 









V5 

II 


V6 


J7 

II 



25 0.5 



OS OJ5 



RADIO H< 

( @ c 

t - ' n — n — rr" 



075 0,75 

re/wL brA 



T4, JT4 

0,75 

JJ IL SPEAKER BALANCE 




it 
fir 



FUSE I RADIO) 




SUPPRESSOR 



IGNITION. 'STARTER 
SWITCH (R) 



WIRE CONNECTORS 

T4 - FOUR-POLE 

D - IN CENTER CONSOLE {YELLOW} 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 



CD 



1 2 



8 

RADIO - 



9 



10 
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Additional Current Row Diagram Type 928 S M 

RADIO WITH 8 LOUDSPEAKERS AND BOOSTER (HIFI) 

20 , 

15 1 

i - ' — 




4 5 6 7 8 9 1C 11 t; 

^ RADIO - 
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PAGE 01 CENTRAL ELECTRIC 



PAGE 02 CENTRAL ELECTRIC (USA, JAPAN) 

PAGE 1 FRONT END AND ENGINE, ELECTRONIC 

INGNITION/LH INJECTION 

PAGE 1A FRONT END AND ENGINE (USA, JAPAN) 

PAGE 2 PASSENGER COMPARTMENT AND INSTRUMENTS 

PAGE 3 PASSENGER COMPARTMENT 

PAGE 4 PASSENGER COMPARTMENT AND REAR END 

PAGE 5 HEATING - VENTILATING - AIR CONDITIONING 

PAGE 6 RADIO 

PAGE 7 ABS 

PAGE 8 ADDITIONAL WIRING DIAGRAM 
FOR BURGLAR ALARM 
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Wiring Diagram Type 928 S Model 84 



CENTRAL ELECTRIC WIRING DIAGRAM 



1. Layout Within Central Electric 

Plugs are shown from A to Z along the periphery. 

The left half of the sheet shows fuses and their connections. 

The right half contains all relays and their switching state in off position. 

The designations on plugs (inside of frame), fuses and relays refer only to 

connections within central electric. 



For example: 

1.1 PlugX term. 8 is designated XVI 87 which means there is connection to relay XVI 
term. 87. 

The relay is designated X 8 to show where the wire comes from. 

1.2 On plug A term. 3 there is the designation Si. Zu. 6 (fuse 6, inlet left}, which means 
there is connection on inlet side of fuse no. 6. 



2. Designations Outside of Central Electric Periphery 

The designations are coordinates and show in which coordinate section of the car 
wiring diagram the pertinent connection can be found. 

For example: 

2. 1 On plug M term. 1 there is the designation C 2, which means the connection leads to 
the wiring diagram in coordinate section C 2 (concealed headlight). 
There is also a designation (in this case M 1 ) in the target coordinate section to show 
where the wire comes from. 



CAR WIRING DIAGRAMS 



The wiring diagrams show the complete circuit of a car with all optional extra equipment 
on separate diagrams from 01 to 8. 
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CENTRAL ELECTRIC 
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Wiring 



£ <S" 5*" GROUND 




D 



sums-, -G21. .C35 



Abreviations, inside 

e.g. C 3 = Plug connection 

I - XX II = Relay 

Si, = Fuse 

Ab. = Fuse outlet 

Zu. = Fuse inlet 

Abreviations, outside 

e.g. E 2 = Section in wiring diagram 1-6 



B 
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CENTRAL ELECTRIC (USA, JAPAN) 



8 



D 



B 



G9.H8.A7- £o«,tv30 



- j-Kl.tt 



Gv- 



G1I.F11- ,-Ml«l7,T6 



H18,E11- r v»» 



D12-- r 5LZ«.Ji 



man — tviw 




Ftl- ■ j-03 



H9.F11- 



[11- 



J1I- j-SLM! 
F1Z « 5-1-11 K 

Fu i-i-n H 

F12-.j-HI15.E5 



K12- j-xv 1J 



F11- ,-xiiism 



-a 111 



B 



iZu J 



CI1 

Kfi.CH- 



C11-*j-K]X-!Ct i 



On 



5T7.FI 

J11 
K11 
BttJM — 
ftl- 

Kti — 
Jii.civ 

J11.E11 



A 



1 



#tf ^ 



Fuse Connection 



S3 
■1 

sir K553 f 115 »BOI S5— 

XJX-XXSta-JfciL*— H 1 



TERM. 30 



TO /MfZ. 7-fWW. JCT 



flf-a/? FOG i/GHf 

TURN SIGNAL REAR RIGHT 

TURN SIGNAL FRONT RIGHT 

TURNS'GNAL REAR LETT 

TURN S'GNAL FRONT LEFT 

SIDE MARKER L IGHT RIGH T 

SIDE MARKER LIGHT LEFT 

LOW BEAM RIGHT i 

LOW BEAM LEFT 

HIGH SEAM RIGHT 

HIGH BEAM LEFT 

INSIDE LIGHT, CLOCK, 
TAILGATE UNLOCKING 
NOT USl D 



WINDOW REGULATOR, 
DOOR LOCK 
HEADLIGH T CLEANERS 



t- a-j ^X"-** CONCEALED HEADLIGHT 
' MOTOR 
II DO REAR WINDOW DEFOGGER 

KXJM FRESH AIR SLOWER 

pjy ^v" 1 FAN 

TWO-TONE HORNS. ELECTRIC 
ANTENNA REAR WINDOW 
WIPER RETURN 

ELECTRIC SEAT OPERA TION 
FUEL PUMP 



¥11 5* 

tea 

■5. Zutl 
-H] 

-xtx-xi st, g u i 



-Ml M.HIVH 
-Si Zu 11 

-Si Zu ( 




8A 
8 A 
8A 
8 A 
8 A 
8 A 
8 A 
8 A 
8 A 
8 A 
8 A 
8 A 

25 A 

16 A 
16 A 
25 A 
25 A 
25 A 
"6 A 

25 A 
16 A 



w-lB3Crt"' 



INSTRUI.'EN TS AND INDICA TOR 3 A 
LAMPS. RIGHT AND LEFT 
PUSH BUTTON 8 A 

PANEL LIGHT. LIGHT SWITCH 
NOT USED 

AIR CONDITIONER, MIRROR 
OPERATION, 8 A 

BACKUP LIGHT. REAR WINDOW WIPER 
SUN ROOF 16 A 

STOP LIGHTS, CRUISE CONTROL 8 A 

WINDSHIELD WIPERS 16 A 

CIGAR UGHTER 
INSTRUMENT LIGHT, 

ASH 7RA Y LIGHT ENQmE C OMPAR TMEN T 
LIGHT. L ICENSE PLATE LIGHT 
ADDITIONAL HIGH BEAMS 
INO TWITHM 5S3 USA1 1 5 A 

FRONTFOG LAMPS 

Outlet 

RAIL TERM. 30 



I-II 

REAR WINDOW DEFOGGER 



m 





NOT USED 







V 

FLASHER 



VI 

WINDOW REGULATOR, 



HEADLIGHT 

VII 
Ci EANERS 

n 




Wffl INTERMITTENT 

xm 

ACTION CONTROL 



XIV INTENSIVE XV 

CLEANING FLUID P 



STARTER RELAY 




XVII 

FUEL D ELI VER Y P UMP 

I — - — J " I ADDITIONAL FAN (VW 




WITH M 553 



8 
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IV 

BURGLAR ALARM 



vm 



NOT USED 



XII 

FRONT FOG LAMPS 






s 

Mi.st u, n 
»» st-*-E» 



. »- 



X-XX 

N LIGHT RELAY 



m 



-03*. 



m-|i-G!I 



-cm 



"t 1 1 



IlI-IIil.KVIni- 



"-j > 03 



1'-f -034 
IXflT-T' — 



,J . 1 -1 1 "i "7 "8 



-h;i 

-034 



D 



B 



si « is-^ -G34 ,C3S, 
»-j> -A33,E33,&3i. 



Abreviations, inside 

e.g. C 3 = Plug connection 

I -XX II - Relay 

Si. — Fuse 

Ab. = Fuse outlet 

Zu. — Fuse inlet 

Abreviations, outside 

e.g. E2 = Section in winng diagram 1 - 6 
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FRONT END AND ENGINE, ELECTRONIC INGNITION/LH INJECTION 
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Wiring Diagram Type 928 S Model 84 page 1 A 

FRONT END AND ENGINE (USA, JAPAN) 



B 



M 553 

SIDE MARKER LIGHTS 



HEADLIGHT LAMP ASSEMBL V 

FRONTFOG LAMPS 



CONCEALED HEADLIGHT MOTOR 




CONCE A LEO HE A DL IGH T 



COUCS ALEC. 
\ 



TRANSISTORIZED IGNITION 46 fi 14 f! 

CONTROL UNIT RESISTOR RESISTOR 



§ 



DISTRIBUTOR 



HEADLIGHT WINDSHIELD 
CLEANING WASHING WATER LEVE, 

FLUID PUMP FLUID PUMP INDICATOR 

[ril 



BRAKE PAD WEAR INDICATOR 



CONNECTION POINT 




THROTTLE MICRO-SWITCH 



AIR FLOW SENSOR 



DXy<Jf/V SENSOR 



TEMPERATURE CYLINDER CYLINDER 



SENSOR 



1 



99 GROUND II VALVE COVER 
3 GROUND I VALVE COVER 
B GROUND ■ STEERING CONSOLE 
0 GROUND - CENTRAL ELECTRIC CONSOLE 
$ GROUND- BODY FRONT RIGHT 
© GROUND -BODY FRONT LEFT 



B 



D 
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H 



K 



HEADL IGH T LAMP ASSEMBL Y 

1 

FRONT FOG LAMPS 



SIDE MARKER LIGHTS 




AUXILIARY COLO START 
AIR VALVE VALVS THE „ M0Tm£ 
SWITCH 

fti MRS HARNESS 



i n rft r 



-j 



9 

L-j i 



V~U L L J vai 



CYLINDER CYLINDER CYLINDER CYLINDER CYLINDER CYLINDER 
3 t S 6 7 B 



H 



K 
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PASSENGER COMPARTMENT AND INSTRUMENTS 



B 



5: 



G!- — 

£1 

01 — 

K1 

HB 

G3 



CENTRAL M FORMER 



3 "H 

cl L 



10 



CONNECTION 
POINT I 



\ 




2 H 



11 



_ 



12 



BLACK YELLOW 

STOP LIGHT 
SWITCH 




abs 

control unit 

PAGE 7 
SECTION C37 



TRAILER TURN\ 
SIGNAL <Vs I 

:ontact2*z 



TURN SIGNAL 



ffl/S mUMENJ CI OS TER 



Temperature warning lamp 



L r --V 




«w«r v. 




HAZARD LIGHT SWITCH 
I — Tfff.M 4Sj. PAGE 3. SECTION J IS 
PUSH SUTTON. PAGE 3. SECTION E 14 - 



•CONNECTION POINT (V. 



NOT BY 
*55 3.M576 BRAKE FLUID 
SPEEDOMETER CONTROL SWITCH 
RESET 



TURN SIGNAL 
FLASHER- HEADLIGHT STEERING 
HIGHWAY DIMMER SWITCH COLUMN SWITCH WIPE. WASH 



INTERMITTENT 
ACTION 



5: 




p Nr. 172 WIRE HARNESS 



M PARKING BRAKE 

SHIFT LEVER CONTACT 
LIGHT 



WIRE DISCONNECTED IN 
I—CONJUNCTION WITH M 124 

NOT BY ONLY M 553.M i76 

FRONT FOG REAR M 5S 3 . M 576 SPEEDOMETER 
LAMP SWITCH- FOG LAMP SWI TCH RESET 



REAR WINDOW 

DEFOGGER SWITCH M 249 




■ CONNECTION POINT NO. IS7 WIRE HARNESS 
PAGE 3. SECTION O IS 



HAZARD LIGHT SWi 
PUSH BUTTON. PAGE 



r~3 



GffOlWO - FIREWALL UNMA RKED WIRES ARE IT J 

GROUND - STEERING CONSOLE 



NO. 3 WIRE HARNESS 



B 
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HEATED SPRAY JETS 
LEFT HIGHT 



ENGINE 
COMPARTMENT 
LIGHT 



M 193 

THERMO 
ELEMENT 




SUPPRESSOR PAGE 6. SECTION A 32, E 33, 
E 34, A 36 



DOOR CONTACT 

FOR GLOVE . 

BOX LIGHT 



PUSHBUTTON 

SWITCH FOR REAR I 
SUN ROOF 



INTENS/VE 
TCH CLEANING SWITCH 




OCKINS SWITCH 
7NB21 



Mr» WIRE HARNESS 



8 



CH TERM. 5S PAGE 3. SECTION G IS 
3. SECTION E 13 



10 



11 



12 



h 



K 
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PASSENGER COMPARTMENT 



13 



14 



15 



16 



17 



18 



B 



PUSH SUTTON 

ACHNOWLEDGEMENT CENTRAL LOCKING BUTTON 

BUTTON BELTLIGHT 



CENTRAL LOCKING 
CONTROL UNIT 




CONNECTION POINT III. PAGE 2, SECTION G 12 

TIMING RELAY TERM. 15 PAGE 2 SECTION K 8 
TIMING RELAY TERM. L. PAGE 2. SECTION K 8 
CENTRAL INFORMER. PAGE 2. SECTION A / 
CONNECTION POINT IV, PAGE 2. SECTION E 10 



PUSH BUTTON 
DOOR CONTACT SWITCH FOR LEFT 



LEFT 



IW REGULA TOR 



1 




4 " 



RADIO. WIRING DIAGRAM. PAGE I 
\PAINT DOT - 



~\ CHANGE- MIRROR OPERATION Y~SZC*\ 



CONNECTION POINT II, PAGE 2. SECTION A12- 
WINDOW MOTOR 



fSnrfsh ! OVER SWI TCH r - — . — ; — 



lo%Tng A o L r,ve ooor^lockwg 

RADIO SPEAKER | 1 | j 



1 l^pi ^ L 



0 



Nr164 WIRE HARNESS 



NH67 WIRE HARNESS 



M 437, 438 M 437. 1,38 .1437,438 

PUSH SUTTON SWI TCH PUSH BU TTON SWI TCH PUSH BUTTON SWITCH 
SEAT AXIAL CONTROL SEAT HEIGHT CONTROL BACKREST CON TROL 




r.173 WIRE HARNESS 



INSTRUMENT CLUS 
LEFT TERM 13. PA 
SECTION E-F9 
CONNEC TION POINT I PA 
CONNECTION POIN T III PA 



LEFT 
OPERATION 



t GROUND - FIREWALL 
GROUND - STEERING CONSOLE 



UNMARKED AIRES ARE 



Nr175 WIRE HARNESS 



NO. 3 WIRE HARNESS 



■^E >l l; SEAT 

>T 12 SEAT 



SEAT OPERATION 



RIGHT 



B 
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K 



13 



14 



PUSH SUTTON 

Sfi/I TCH FOR RIGHT DOOR CONTACT 
WINDOW REGULATOR RIGHT 




' JLtU 



Wff ffn 

571 



ft 



15 



fi-OOfl LAMP 



DOOR LOCKING p^JHt L , 
LAMP 



WINDOW MOTOR 




16 



17 



Mr 167 WiRE HARNESS 



-NC1S6 WIRE HARNESS 



CIGAR LIGHTER 



HAZARD LIGHT SWITCH 




18 



GE 2. SECTION A 10 
GE 2. SECTION G 12 

CONNECTION POII 

LEVER LIGHT PAGE 2. SECTION BC 1? 

CONTROL SWITCH PAGE 5. SECTION £ F 27 



H 



K 
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PASSENGER COMPARTMENT AND REAR END 



B 



D 



19 



20 



21 



22 



23 



2U 



MAKE-UP TAILGATE 
MIRROR UNLOCKING 
LEFT SWITCH LEFT 




CONNECT! ON POINT NR. 38 
WIRE HARNESS, PACE 2. SECTION G 12 

Nr. 3 WIRE HARNESS 




TAIL LIGHTS LEFT 



□ GR0UND-800Y 



UNMA fl K£D WIRES ARE 



B'»E HARNESS 



B 
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H 



K 



19 



RADIO TERM 30. PAGE 6. FELD 831 
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STARTER 

TERM. 30, PAGE !. 
SECTION F 2 
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-TV I 
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WIRE BRANCH 



S 1 , 5 fcj 



-si 



-Nc2 wire harness 



CENTRAL ELECTRIC 
PLUG Y 



V GROUND -VALVE CO VER 

B C f? O UNO - STEERING CONSOL E 

GR OUND - CENTRAL ELECTRIC CONSOLE 
$ GROUND - BODY FRONT RIGHT 
ffi GROUND -BODY FRONT LEFT 
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PAGE 2 BODY 
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PAGE 4 VENTILATION AND HEATING 

PAGE 5 RADIO 
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Current Flow Diagram 



Wiring Diagram Type 928 S Model 85 



The wiring diagram comprises eight individual wiring diagrams and one legend. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical" system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are new. They are clipped together 
from 3 parts. 

Part 1 , with the cast- on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 1 5 to the "initial element", from A 21 ... 26 to 
module element. 
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LAMPS 



TURN SIGNAL IF LASHER} RIGHT 
HEADLAMP UMT RIGHT 



SIDE MARKER LAMP 
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VENTILATION AND HEATING 
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RADIO 
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L 
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MIDDLE RANGE SPEAKER 
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ABS, ALARM SYSTEM, TRAILER COUPLING 
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ENGINE - DIGITAL ENGINE ELECTRONICS 
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CENTRAL ELECTRICAL SYSTEM 
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PAGE 1 LAMPS ROW 



LAMPS USA 
PAGE 2 BODY 

PAGE 3 INSTRUMENT CLUSTER + INDICATORS 



PAGE 4 VENTILATION, HEATING, AIR CONDITIONING 
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The wiring diagram comprises nine individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10- pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast-on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
sys:em -efer e. g, from A 1 1 ... 1 5 to the "initial element", from A 21 ... 26 to 
module element. 
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The wiring diagram comprises 11 individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast- on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast- on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 



Printed in Germany- XIV 1986 



Wiring Diagram Type 928 S Model 87 page 1 



LAMPS ROW 



B 



DOOR CONTACT FOR 
GLOVE- BOX LAMP 



TURN SIGNAL 
IF LASHER) RIGHT 



HEADLAMP UNIT RIGHT 




GLOVE-BOX LAMP 



FLASHER 



CLEARANCE 
LAMP 



FOG LAMP 



AUXILIARY 
HIGH SEAM 



< 



FOLDING HEADLAMP 
RIGHT 



{■■■■* 31 



IT 



FOLDING HEADLAMP MOTOR 



8 





FOLDING HEADLAMP , 



\ 56b 
. 1 31 



HEADLAMP UNIT LEFT 



AUXILIARY 
HIGH BEAM ' 



'A 



FOG LAMP 



10 



CLEARANCE 
LAMP 



FLASHER 



TURN SIGNAL \ 
'FLASHER! LEFT ' 



m 

i 

\ 



'3 Q5:i= 



2 TO SWW! 



i T|l iO BR 



1 



MPIV 



B 




,KS 38 



ENGINE 
COMPARTMENT 



-Sid 

TO 

Ip3 , 



i ii I 

MP V £ t 1 



MP V gt 

to J 

P 

3; lu 



; s 






3D 



FOG LAMP XIII 
CENTRAL ELECTRICAL SYSTEM 



MP IX 

MP II MP.tf I ,HPV 



0 

TTt 



UNMARKED LINES ARE 
WIRING HARNESS 3 



HP 1 



MP I 




MP XI 



MP Mil 



Printed in Germany-XIV. 1986 



sw- 




H 



K 



VSKL.31 



FLOOR LAMP RIGHT 




LACK WS- WHITE RT-RED GN — GREEN GE - YELLOW GR - GREY BR - BROWN BL - BLUE LI - VIOLET 



Wiring 



97 




Current Flow Diagram 97-257 



Wiring Diagram Type 928 S Model 87 page 2 

LAMPS USA 



B 



D 



DOOR CONTACT FOR 
GLOVE-BOX LAMP 



SIDE MARKER LAMP 



HEADLAMP UNIT RIGHT 



8 



10 




FLASHER 



SIDE MARKET! LAMP 



MP XI 



B 



D 



Printed in Germany -XIV. 1986 




■ 3LACK WS- WHITE RT — RED GM — GREEN GE - YELLOW GR - GREY BR - BROWN BL = BLUE LI - VIOLET 



Wiring 97 



M 



N 



LAMP CHECK UNIT 



0 IM2i9l STARTER LOCKOUT 
« AND BACKUP LAMP SWITCH 



3S= 

■_■ _ 



12 l^J* 



ASHER SWITCH 



. SMI 

3»St 

9 




000 fl CONTACT 
LEFT 



a 



§] MPIv] 



— t^L' 

OOOfl CONTACT 
RIGHT 



0 



NSTEAO 
I 

WIOGE 



INTERIOR LIGHT XXI 



TH/Oft LAMP 
ROOP 



pV2 



i 




-3 



: J5 



MARKER LAMP 

KSTO 



7V!/Z. LAMP UNIT RIGHT 





CLEARANCE LAMP 



STOP LAMP 



BACKUP LAMP 



BACKUP LAMP SWITCH IM48D 



Current Flow Diagram 97-259 



Wiring Diagram Type 928 S Model 87 page 3 



BODY 



B 



D 



11 



AUXILIARY HEADLAMP 
CLEANING CLEANING 
PUMP 
I I— t , t!| 



HEATED WASHER JETS 
RIGHT 



AUXILIARY CLEANING SWITCH 



SACK WINDOW WIPER SWI TCH 



STEERING IGNITION LOCK 




WIPE-WASH SWITCH , 



mri 



FANE A RES 



B 



Printed in Germany -XIV 1986 



H 



K 



50] MOTOR. CENTRAL LOCKING 

WINDOW LIFT CONTROL MOTOR 



CANCELLING KEY CENTRAL LOCKING SUTTON 

BEL T LAMf 



ONTFIOL UNITCENTRAL 
LOCKING SYSTEM 




MARKED L INESARE WIRING HA 8 NESS 3 



H 



K 



-BLACK WS- WHITE RT — RED GN - GREEN GE- YELLOW GR - GREY BR - BROWN BL - BLUE LI - VIOLET 



Wiring 



97 



M 



N 



0 



SHBUTTON SWITCH 
NDOW LIFT RIGHT 



CENTRAL LOCKING 
CONTROL MOTOR 



MOTOR HATCHBACK UNLOCKING HATCHBACK HATCHBACK 

CONTROL MOTORS UNLOCKING UNLOCKING 

SWITCH LEFT SWI TCH RIGHT 



WINDOW LIFT 



I ill 




REAR WIPER MOTOR 



20 



M= XII 



W= VII1 



M 



N 



0 



Current Flow Diagram 97-261 



Wiring Diagram Type 928 S Model 87 page 4 



INSTRUMENTS AND INDICATORS 



B 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



STARTER LOCKOUT AND 
BACKUP LAMP SWITCH [M249) 



WARNING BUZZER (M215. M193) 




COMBI-INSTR. 



^li.El 



tTt 

UNMARKED LINES APE 



K9 




K5 



TEMPERATURE, 
\INDIC, 



S3 



KS 165 



j o.s sc 



-QD 



TEH 



B 



Printed in Germany- XIV, 1986 



S'.V = 




BLACK WS — WHITE RT — RED GN - GREEN GE - YELLOW GR - GREY BR - BROWN BL — BLUE LI - VIOLET 



Wiring 



97 



M 



N 



0 



CHECKUP 
REAR RIGHT 



KEYBOARD 
CANCELLING SUTTON 

BELT LAMP 



CENTRAL LOCKING BUTTON 



SAFETY BELT 



SEAT8ELTT1WE RELAY ONLY L HO 
TIME RELAY ONLY M215. MS531 
ONLY ROW 




30 



M 



N 



0 



Current Flow Diagram 



97-263 



Wiring Diagram Type 928 S Model 87 page 5 

VENTILATION, HEATING, AC 




Printed in Germany -XIV 1986 



H 



K 



THEMOSWITCH 

f E VAPORATOftl SWITCH 



MITCH 



[^extern 



BACK WINDOW 
HEATER SWITCH 



SLOWER SWITCH 



RESISTANCE GROUP 




-BLACK WS — WHITE RT-RED GN - GREEN GE - YELLOW GR — GREY BR - BROWN BL - BLUE LI - VIOLET 



Wiring 



97 



M 



N 



0 



BLOWER MOTOR 



BACK WINDOW 




31 



LOW-PRESSURE 1 , -i i 



33 



34 



OIL TEMPERATURE |H2i9! 
SWITCH TORQUE 
CONVERTER 



35 



36 



37 



38 



SWITCH SONNET CONTACT 
EON 



COOLANT PAH AND FLAP UNIT 



COO'-ANT PAN AMPLIFIER 



40 



M 



0 



Current Row Diagram 97-265 



Wiring Diagram Type 928 S Model 87 page 6 

MIRROR, SEAT ADJUSTMENT 



B 



41 



42 



43 



44 



45 



46 



47 



48 



49 



SO 



MIRROR 
PASSENGER SIDE 



.ft 



□ WELDING POINT 

|~ | CONNECTION wl TH FIEL D INDICATION 
MP GROUND TERMINALS 



rnn - 



CHANGE-OVER 
SWITCH 



R — 

L 



MIRROR SWITCH 



rh, I 



L 



E 



3 



3 - / ws 



*1 W « C>3 *S *6 



^ ■ ^ '"^ C - f "^- O ^ ^ 



MIRROR 
DRIVER SIDE 



R 



j its en , VS KL.31 



*KS 167 



A1 "4 V3 As A& 



j_ MP-V 



0.5 8fi . 15 BR 



■ rrn 



VS II 



MP IV 



,KS 157 



SPORTS SEAT 



(M383, M387) 



SEAT HEATER 
(Mm MliOl 



33= 



HEIGHT 
ADJUSTMENT REAR 



MP IX 



MPU 



MP - 




MP Ml uo ,„. ^ ' V 
HP VII 



SEAT HEIGHT 
ADJUSTMENT FRONT 




B 



D 



Printed in Germany- XIV, 1986 



H 



K 



SEPARATING POINT 
ELECTRIC SEAT RIGHT 



SEAT HEATING ANt 
flGh ~ 



INVERSELY IDENTK 




KS337 BEIM1 
M340. M513, Mf I 



■BLACK WS- WHITE RT — RED GN - GREEN GE - YELLOW GR - GREY BR - BROWN BL - BLUE U - VIOLET 



Wiring 



97 



N 



COMFORT SEAT SEMES 



TIME DELAY FIELAY 



SEAT HEATER 



> POWER SEAT 



AL WITH LEFT 




I 



'SWITCH 



L. 



HARNESS AT SWITCH 



%Y SWITCH 



HARNESS AT SWITCH^ 

1,5 WOi 



CI 



1 



SEAT HEATER (M139, M340) 



r 



WIRING HARNESS AT SWITCH 
1.5 3B 

SEAT HEIGHT 
ADJUSTMENT FRONT 

i : 2 is sw/ct 



£ — . V j- IS SW/VI 

POWER SEAT 
FORWARD/BACK CONTROL 

•j. :• - 




39, 
186 



M 



N 



0 



Current Row Diagram 97-267 



Wiring Diagram Type 928 S Model 87 page 7 

SEAT- AND MIRROR MEMORY 



B 



MEMORYSWTTCH RIGHT 



DOOR HARNESS PASSENGER SIDE 



51 



52 



53 




54 



55 



MIRROR RIGHT\\ 



SEPARATING POINT. 
I MIRROR 



<- 



SEPARATING POINT 12 - ptiL. 
OlTS Bi/SW 



H.S WS/RT 



0-5 '"S^ 



5 



OS 5W/31 



o.s bk/ee 



CL75 WS/GR 



] '-ihr 

SEPARATING POINT 
18-poL 

— ir<— 



CHANGE-OVER: 
SWITCH ■ 



56 



57 



58 



MIRROR 
ADJUSTMENT 
SWITCH 



2*2 



is* 



MIRROR iB7fan~~im* 



0.15 6i/sw 
_075 5W/ST 



4 



59 



60 



m 



UEMORY SWITCH LEFT 

IV: 33E 



III 



- 1 - 



I 2 

II s 



-> 



0.5 GE/BL 



•poU recto* ■ 
Hoff 



CENTER CONSOLE SWITCH 

14-poUlU 

VB N IRU 



4 



J 



i 



2: 

HI 



CONTROL UNIT MIRROR ■ ' 



Hofor 2 linta 
Vcgc^ 5pn>qM tjcte 




NEXTOHCES (LM) 
STEERING COLUMN fHM) 



J I * 

-f -T~5 

V V V 




j wS/SW 



-XI 



GROUND 
NEXT ON CE3 (LM) 
STEERING COLUMN fflM, 



MEMORY HARNESS PASSENGER 



VB 111 ILLI 
VB IV IRLI 



° 5 swa 



a.5 wsyGE 



\ 



SEPARATING POINT 14-POLG 
1 DOOR HARNESS DRIVER SIDE 



B 



Printed in Genmany-XIV 1986 



S'A 



H 



. SEPARATING POINTL'NDERNETH SEAT 



L 



is m 



WIRING HARNESS NS, 232 



2S gyur 



i 



ICAL SYSTEM 



HEATER ELEMENTS BACKREST 



MfyfflSfi ELEMENTS SEAT 



10 ws 



-Dm- 



CONNECTOR BACKREST ■ 
HEATER ELEMENTS SEAT 

t T— >1 



7L 



U" 



31 g 



ttLT5 ::■ 

— o.e n! I 



:i;:;:;r^ 



I. ■■ u* a „ m 

IS liiimiiiili 



S£.4r HEATER 



r 



10 ws 



ELEMENTS BACKREST 



4 



HWUW HA MESS MS. 232 

7 



• CONNECTOR BACKREST 2 



§1 I--::*— 

•S— diasa: * 

4 3 1 



ill 



'It *'- t 

TO' 



2 
15 



• SEAT HEATER 



HATING POINT UNOERNETH SEAT 

-poL 




IS (IT 










F 


6 


H 


J 


K 





-BLACK WS- WHITE RT- RED GN - GREEN GE - YELLOW GR — GREY BR - BROWN BL — BLUE LI - VIOLET 



Wiring 



97 



M 



N 



0 




. ^LUUBER SUPPORT. HEIGHT UQTQR | r^T 

-—r\-ffi 

£-^- ;^r™ Mf 



£±3- - - >% JJR- 



3, ,|| tsg/swfl ^ r r"~rf 



I 



) 



) 



51 




Current Row Diagram 97-269 



Wiring Diagram Type 928 S Model 87 page 8 



RADIO 



B 



D 



61 



62 



63 



64 



65 



66 



67 



68 



69 



70 



MP IX 



MP II 



MPI 




HIFI-ANLAGE 



DOOR LEFT 



MP VIII 



MIDDLE 

RANGE 
SPEAKER 



TYJEETER 




RADIO 

(M158, M686, M 368. M328, M330. M329) 

STANDARD WITHOUT RADIO 



B- PILLAR LEFT 



ANTENNA 
WINDSCREEN 



ANTENNA 
AMPLIFIER 



7^ 



suppressor 
is -" u 



EXTEJVS/CW 



1 




1 



■Vv -V"^ AA 



K5167 



PLUG LEFT 




KS 66 



KS 3 



M/DDiE 



V 



DOOR RIGHT 



PLUG RIGHT 



KS 167 



KS 4- 




REARLEFT 



REAR RIGHT 



i i 



TC 30 
BZW. 




WEi.£WG POINT 
I | CONNEC TION WITH FIELD I 

MP GROUND TERMINALS 



B 



Printed in Germany- XIV 1986 



H 



K 



M490) 



DOOR RIGHT 




MIDDLE 
RANGE 



TWEETEX 



STEP 
S66 



£ 



B-PILLAR RIGHT 



N 

REAR 



LOW RANG S 
SPEAKER 



MIDDLE RANGE 
SPEAKER 



CENTRAL ELECTRICAL SYSTEM 



[J- 



30 



BOOSTER (M 494| 



1 SUPPRESSOR 

r :::::::(:::-: : T ii f— 



KS3 



l; 





• RAtW S 









Q o o 



r 



TJ 



ANTENNA 
AMPLIFIER 



WINDSCREEN 



< 



-J 



REAR LEFT 



ION 



I4S 



SPEAKER FRONT"! 

SPEAKER FRONT Rl 
BLACK 



DOOR SPEAKER 
LEFT RIGHT 



SPEAKER REARPIG 

SPEAKER REAR LEI 
YELLOW 



H 



K 



- BLACK WS ~ WHfTE RT- RED GN - GREEN GE - YELLOW GR - GREY BR - BROWN BL - BLUE LI - VIOLET 



Wiring 




Current Row Diagram 97-271 



Wiring Diagram Type 928 S Model 87 page 9 

ABS, ALARM SYSTEM, TRAILER COUPLING 




Printed in Germany-XIV, 1986 




■BLACK WS- WHITE RT - RED GN - GREEN GE - YELLOW 



GR-GfiEY BR -BROWN BL - BLUE LI - VIOLET 



Wiring 



97 



L 


M 


N 


0 


P 




ABS SYSTEM [M 593) 


71 



MP X 



Gflou.w strap 



TIL*. 



abs- control uw/r 



10 



KS 121 



TT 



MP IV 



WIRE CONNECTOR 



MP VI 



1 



MP XI 

M 



Mr « 



YY * 



flEAflftJGHT flEAHLEFT FRONT REAR FRONT LEFT 
WHEEL SENSOR 



TRAILER COUPLING 

IM 208) 



1.S ER/WS 5tQ 



15 BfSW SflL 



■ S '6C 



SOCKET TRAILER COUPLING 



-no 



M 



N 



74 



73 



75 



76 



77 



78 



80 



Current Flow Diagram 



97-273 



Wiring Diagram Type 928 S Model 87 page 10 

ENGINE COMPARTMENT, TEMPO STAT 



B 




81 



□ WE LDIN6 POINT 

I | CONNECTION Wl TH FIELD INDKATi OH 



82 



83 



84 



85 



86 



MP GROUND TERMINALS 
KS WIREHARNESS 



KSS 



[ T 

IjjjlfjjjL* 



MP VI 

no- — tJU3 - 



I • | + 



KS 7 



STARTER 




- ■ 



3^ 



B 5 



o w 

S I 



m 



KS 4 



KS 2 



isiiiiiiiiij 



TRANSMISSION SWITCH 

5L 

•— : -j- — . 



^ 

- -j, 810 



WIRE CONNECTOR 



87 



88 



89 



90 



i 1 

a; 

a 

SOLENOID VALWE 1 : ■ 
^(/TOjU TRANSM.) 
IM2A9I 



KS12 KS 4 



KICK-DOWN 
IM249) 



■t e- 



'.5 SW/Vl 



swrrcH 



I Li 0.S 



I- 



re/KPOSW 
CONTROL UNIT 



<S 3 



rSWPOSMTMOTOH 



: ' -- 



KS 3 



s! 



Air 



Si 



KS 12 



71 :H 



TO 



KICK- DOWH 

XV 



LH-JETRONIC XXV 



/i 



KS 3 



KS 1 



H«35 I 



STARTER XIV 



111 



[] 



<IV | | 30 £ 



B 



D 



Printed in Germany - XIV 1986 



H 



K 



(G NfTION DISTRIB UTOR 
LEFT RIGHT 



IGNITION 
TRIGGER UNIT 
LEFT 



ILY 




- BLACK WS- WHITE RT-RED GN- GREEN GE - YELLOW GR — GREY BR - BROWN BL - BLUE LI - VIOLET 



Wiring 



97 



_L 



M 



N 



THROTTLE VALVE SWITCH 



TESTER PLUG 
(ONLY FACTORY] 



COOING PLUG 




RESONANZ FLAP 
VALVE 



i FUEL TANK VEffT. 
VALVE 



TEMPERATURE 
SENSOR 



POTENTIOMETER 



!^ Is] 1^ tSi 

L_? J l _ J L_.J L_ J LI. .J I J idle regulator 



OXYGEN SENSCR 



VDER2 CYLINDER 3 CYLINDER 4 CYLINDERS CYLINDERS CYLINDER 7 CYLINDERS 



M 



N 



0 



Current Row Diagram 97-275 



Wiring Diagram Type 928 S Model 87 page 11 

CENTRAL ELECTRICAL SYSTEM 



93 



94 



95 



96 



97 



98 



I:}? |E77 M 



99 



100 



I- i -ii - 



| 5 \US P 



■ HMDW 3CH. 



mm 



-- z 



3 2 2 



FUSE OUTPUT 
< 



- CENTRAL LOCKING SYSTEM m 
I CIGAR LIGHTER FU 
3 FAN CONTROL UNIT aVr 
1 STOPLIGHT, TEMPOSTAT F31 
S WINDSCREEN WIPER ^ 
i AIR CONDITION go 
1 INTERIOR LIGHTS CONSOLE Y2t J22 
I S£OW6*T£fl H21 
9 

. INSTRUMENT CLUSTER 

BfW WINDOW WIPER SWITCH 



U30 



S COOLANT MR/FLAP JWI87 
CONTROL 



FUSE INPUT 
< ■ 



FUSE OUTPUT 
< 



It INTERIOR LIGHTS 

25 HEADLAMP CLEANER 

26 TRUNK LID RELEASE 

27 HEADLAMP MOTOR 

28 COOLANT FAN 1 2? 

29 COOLANTFAN2 -.21 

30 FOG LIGHT Q2< 

31 HIGH BEAM LEFT m 

32 HIGH BEAM RIGHT 

33 AUX. HIGH BEAM 122 
Ji TURN SIGNAL FRONT LEFT m 
3! TURN SIGNAL REAP LEFT TT5 

34 TURN SIGNAL FRONT RIGHT Pt2 
37 TURN SIGNAL HEAR RIGHT T21 
3a IOMBSAM LEFT 03 



as 



I J -lmxviao 39 lOIVBEXM/NGHr 



30 '0 SIDE LIGHT LEFT 

2. All u SIDELIGHTRIGHT 
39 

„ FUEL WJMP, OX. SENSOR 
'30 HEATER 

13 LICENSE PLATE 

UDGV 30 

" INSTRUMENT LIGHTS 
15 flHfl FOG LK3W 



FUSE IBP 



B 



Printed in Germany- XIV 1986 




WS- WHITE RT — RED GN - GREEN 6E - YELLOW GR - GREY BR- BROWN BL — BLUE LI - VIOLET 




Current Flow Diagram 97-277 



928 



Table of contents 



Volume VI 



Page 

Instruments, Fuel Gauge, Alarm System 

Diagnosis / trobleshooting alarm system D90 - 1 

Wiring 

Ground points on car 97-01 

Correction to circuit diagrams, models 87 and 88, sheet 7 97-03 

Additional electrical equipment 97-05 

Repairing wiring harness no. 121 97-07 

Current flow diagram, symbols and explanation 97-1 

Current llow diagram 97-3 




Table of contents 

Printed in Germany - XXXI, 1993 



1 



928 



Instruments, Fuel Gauge, Alarm System 



Diagnosis / troubleshooting alarm system 



The alarm control unit is diagnosabie. It can 
be read out only with System Tester 9288. 

The menu includes the following functional 
groups: 

- Fault memory 

- Drive links 

- Input signals 

- Country codes 

- Results 

- System check 
Note 

For some of the faults, two types of causes 
must be distinguished: 

- The fault displayed is an actual fault that 
has to be remedied. 

- The fault displayed is a fault condition 
that has been caused deliberately, e.g. by 
leaving the open glove compartment open. 

Troubleshooting requires that the person 
performing the tests 

is familiar with the location of com- 
ponents, function and technical relation- 
ship of the systems being tested 
(refer to Model Information) 

- is able to read and evaluate Porsche 
wiring diagrams 

knows the functions of circuits and relays 

- is capable of using testers and of evaluat- 
ing the test results. 



Tools required for troubleshooting: 
Special Tool 9540 




1079-9 

Note 

The Special Tool is required because connec- 
tor II is fitted with miniature terminals. 
To avoid damaging the terminals, always use 
the Special Too! for the tests. 
When checking for continuity, attach connec- 
tor to wiring harness only. 
When checking signals and voltages, attach 
connector to wiring harness and control unit. 
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Pin assignments of alarm control unit connector 




Connector I 

Terminal: 

1 - Term. 30 

2 - Term. 31 {Ground} 

3 - Term. 30 

4 - Anti-drive off feature 

5 - 

6 - Term. 15 

7 - Interior light 

8 - Turn signal left 

9 - Turn signal right 

10 - Horn 

1 1 - Motor „Closed" Actuator door lock 

12 - Motor „Open" Actuator door lock 

13 - 

1 4 - LED front passenger's door 

15 - LED driver's door 

S - Fuse 



Connector II 

Terminal: 

1 - Activate / closed 

2 - Deactivate / open 

3 - Rear lid contact 

4 - Tailgate lock 

5 - Hood contact 

6 - Speedo signal Term. A 

7 - Input 1 

8 - Input 2 

9 - Radio 2 

10- Central locking system position switch 
„Open" 

1 1 - Central locking system button 

12 - Central locking system position switch 

„Ciosed' ; 

13 - Radio 1 

14 - Diagnosis „L" 

15 - Diagnosis „K" 

1 6 - Glove compartment contact 

17 - input 3 

18 - Term. 15 

20 - Central locking system button light 

21 - Door contacts 

23 - Term. 61 

24 - External electronics 
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Fault memory 

Overview of possible displays 

Control unit 
defective 



Voltage failure 
Terra. 30 with active 
alarm system 



Voltage failure 
during 

alarm output 



Position of the 

drives 

unplausible 



Door ( s ) 
open during 
activation 



Engine 

compartment open during 
activation 



Luggage comp. 
open during 
activation 



Glove comp. 
open during 
activation 



Input 2 

to ground 

during activation 



Central lock 

button 

closed during 
activation 



Input 1 

to ground 

during activation 



Input 3 

to positive 

during activation 



Position switch 
on drive 
closed 

during activation 



Position switch 

on drive 
open 

during activation 
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Radio 

{closed loop) 
interrupted 
during activation 



Radio contact 

to ground 

during activation 



Tailgate lock 

switch 

closed 

during activation 
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Fault, Fault Code Possible Causes, Elimination, Remarks 



Note 

After a fault in the alarm system has occurred and after it has been remedied, the fault memory 
must be erased. 

Test Point 1 

Control unit defective - Replace control unit. 

Test Point 2 

Voltage failure Term. 30 - Check battery. 

with active alarm system „, . . . . . 

Check fuse at control unit. 

Check wiring according to wiring diagram. 

Test Point 3 

Voltage failure - Refer to Test Point 2. 

during 

alarm output 
Test Point 4 

Position of the drives This fault is also stored if, for example, the driver's door is open 

unplausible when the key is used to actuate the central locking system from the 

passenger's door. 

- Disconnect plug II from control unit. Attach Special Tool 9540 
at wiring harness. 

With the doors unlocked, ground must be present at pin 10. 
At the same time, no ground must be present at pin 12. 
With the doors locked, ground must be present at pin 12. 
At the same time, no ground must be present at pin 10. 

- If required, check wiring according to wiring diagram. 
Note 

The T6 (driver's door) and T 22 (passenger's door) connectors 
are located inside the doors, i.e. the door trim must be removed 
if the connectors are to be checked. 



Check LH and RH door contact switches for shorts to ground. 

Check wire from alarm control unit plug II terminal 21 to the door 
contacts for short to ground, using Special Tool 9540. 

Check wire from rear cover unlocking actuator for short to 
ground across connector T 19. 



Test Point 5 

Doors(s) open 
during activation 
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Fault, Fault Code 



Possible Causes, Elimination, Remarks 



Check wire from relay base of central relay terminal D for short 
to ground. 

Check wire to window winder/sunroof control unit plug I, 
terminal 5, for short to ground. 



Test Point 6 

Engine compartment 
open during activation 



- Check engine hood contact switch for short to ground. 

Check wire from alarm control unit plug II, terminal 5, to engine 
hood contact switch for short to ground using Special Tool 9540. 

Note 

The wire is routed across connector T 33. 

- Check socket side of wire from connector T 33 terminal 5 to 
engine compartment light for short to ground. 

- Check pin side of wire from connector T 33 terminal 5 to cooling 
air control plug il, terminal 6, for short to ground. 



Test Point 7 

Luggage comp. 
open during activation 



Check tailgate contact switch for short to ground. 

Check wire from alarm control unit plug II, terminal 3, to contact 
switch for short to ground, using Special Too! 9540. 

Note 

The wire is routed across connectors T 19 and T 9. 



Check glove compartment switch and glove compartment light 
for short to ground. 

- Check wire from alarm control unit plug II, terminal 16, to contact 
switch for short to ground, using Special Tool 9540. 

Note 

The wire is routed across connector T 1. 



Test Point 8 

Glove comp. 

openm during activation 
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Test Point 9 

Input 2 to ground Note 
during activatbn 

The fault display may appear if auxiliary systems (e.g. interior moni- 
tor) have been fitted. 

- Check auxiliary system of input 2. 

- Check wire from alarm control unit plug II, terminal 8, to auxiliary 
system for short to ground, using Special Tool 9540. 



Test Point 10 

Central lock button - Check central locking system button. 

closed during activation _ Check wirg from a|arm contro[ unH p|ug M 1ermjna | 1 1 _ t0 button 

for short to ground, using Special Tool 9540. 



Test Point 11 

Input 1 to ground 
during activation 



- Check auxiliary system of input 1 . 

- Check wire from alarm control unit plug II, terminal 7, to auxiliary 
system for short to ground using Special Tool 9540. 



Test Point 12 

Input 3 to ground 
during activation 
to positive 



- Check auxiliary system of input 3. 

- Check wire from alarm control unit plug II, terminal 17, to auxil- 
iary system for short to ground using Special Tool 9540 check 
for short to positive. 



Check triggering of actuators. 

Ground must be present at connectors T6 and T22, terminals 11 
and 12, in the quiescent state. 

Note 

Conectors T6 (driver's door) and T 22 (passenger's door) are 

located inside the doors; i.e. the door trim must be removed 

when the connectors are to be checked. 

Positive voltage must be present at terminal 1 1 when the 

actuator is triggered in the „open" direction. 

Positive voltage must be present at terminal 12 when the 

actuator is triggered in the „closed" direction. 

Note 

The actuators are only triggered for several milliseconds. 



Test Point 13 

Position switch on drive 
closed during activation 
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Fault, fault code Possible causes, remedies, notes 

- Check wires from alarm control unit plug I, terminals 1 1 and 12, 
to the acutators for continuity. 

- Check position switch at actuator {refer to Test Point 4). 

Test Point 14 

Position switch on drive - Refer to Test Point 13. 

open during activation 

Test Point 15 

Radio (closed loop) 
interrupted during activation 



Check insulating strip on radio. 

Check wire from alarm control unit plug II, terminal 9, to radio 
plug, terminal 6, for short to ground. 

Check alarm contact at radio or bracket, respectively. 
Check tailgate release lock switch. 

Check wiring from alarm control unit connector II, terminal 4, to 
tailgate release lock switch for short to ground. 

Note 

The wire is routed across connector T42. 



- On radios that do not have this contact, radio 1 input is wired 
to ground. 

Check wire from alarm control unit plug II, terminal 13, for 



Test Point 16 

Radio contact to ground 
during activation 



Test point 17 

Tailgate lock switch closed 
during activation 
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Drive links 

This function allows the following components 
to be triggered: 

- Function display in lock buttons 

- Lock 

- Alarm horn 

- Turn signals 

- Interior light 

- Button light in central locking system 



button 




- External output 




Function display 




1 = on 




3 - off 




Return : 


N 



Alarm horn 




1 = on 




3 = off 




Return: 


N 



Alarm horn on: Alarm horn is triggered 
continuously (continuous sound). 



Turn signals 




1 = on 




3 = off 




Return : 


N 



Turn signals on: Ail turn signals are triggered 
continuously (continously lit). 



Interior light 




1 - on 




3 = off 




Ren urn : 


N 



!f the function display is turned on, the doors 
are locked and the LEDs light up permanent- 
ly. The „on" display flashes on the tester. 
If the function display is turned off again, the 
LEDs are turned off as well. The doors are 
unlocked again when the user returns to the 
menu. 



Lock 




1 = closed 




3 = open 




Return : 


N 



Lock closed: Doors are locked. 
Lock open: Doors are unlocked. 



The interior light must be in the door contact 
position. 



Button light 




1 = on 




3 = off 




Return : 


N 



Button light on: The light in the central lock 
system button is triggered. 



External output 
1 = on 
3 = off 



The external output is used to trigger other 
control units, e.g. ultrasonic monitoring of the 
interior. 
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Possible fautt displays 



1. 


No activation 




Door ( s ) open ! 




Return: 


N 



- Close doors 

- Check door contact wires to alarm control 
unit plug li terminal 21 for short to ground. 

2. 



No activation 
Engine running ! 




Return : 


N 



- Turn off engine, only switch on ignition. 
3. 

No response 

Signal unplausible ! 

Return N 

- Replace control unit. 

4. 



No activation 
Fault summary! 




Return : 


N 



Note 

Fault summary is displayed if several drive 
links (actuators) are triggered simultaneously, 
e.g. if turn signals are on while the function 
display is checked. 

- Check wiring to alarm control unit plug I, 
terminals 8, 9, 10, 1 1 , 12, and plug II, 
terminal 20, for short to positive. 

- Check wiring to alarm control unit plug II, 
terminal 24 (if connected) and terminal 7, 
for short to ground. 



5. 



No activation 




Fault summary I 




Position switch ? 




Return : 


N 



- Refer to item 4. 



- Also check position switch 
(refer to page D 90- 5). 

6. 



Activation 




correct . 




Position switch? 




Return : 


N 



- Check position switch 
(refer to page D 90 - 5). 



7. 



No response 
Signal unplausible ! 
Position switch ? 
Return: N 

- Check position switch 
(refer to page D90 - 5). 

- Replace control unit. 



D 90 - 10 Diagnosis / troubleshooting alarm system 

Printed in Germany - XXIX, 1 992 



8. 


Unknown 




response code ! 




Return : 


N 



- Input 3 {auxiliary system) 



- Check following ground points: 

- 1.GPVII: Battery to body 

- 2. GP VIII. Body to engine 

- 3. GP V: Body to alarm control unit 

Input signals 

This function allows the following input 

to be checked: 

- Door contacts 

- Engine compartment switch 

- Luggage compartment switch 

- Position switches at drive motors 

- Central locking system button 

- Glove compartment button 

- Radio closed loop 

- Aiarm contact radio bracket 

- Tailgate lock button 

- Microswitch for activation of alarm 

- Microswitch for deactivation of alarm 

- Input 1 (auxiliary system) 

- Input 2 (auxiliary system) 



— fapeedo signal 




- Term. 15 




- Term. 61 




1. 




Door ( s ) 




- open - 
Return: 


N 



Open is displayed if at least one door is open. 
Closed is displayed if both doors are closed. 
If required, check wiring to alarm control unit 
for open circuit or short to ground according 
to wiring diagram. 



Engine compartment 

- open - 
Return : 



N 



Open is displayed if engine hood is open. 
Closed is displayed if engine hood is closed. 
If required, check wiring to alarm control unit 
for open circuit or short to ground according 
to wiring diagram. 



Luggage compartment 
- open - 

Return N 



Open is displayed if tailgate is open. Closed 
is displayed if tailgate is closed. If required, 
check wiring to alarm control unit for open 
circuit or short to ground according to wiring 
diagram. 



Diagnosis / troubleshooting alarm system 

Printed In Germany - XXIX.1992 



D 90 - 11 



90 



Instruments, Fuel Gauge, Alarm System 



6. 



Position switch 




open: - closed - 




closed: - open - 




Return 


N 



This display appears if both lock buttons are 
in the „open" position, 

4 a. 



Position switch 
open: - closed - 
closed: - closed - 
Return : N 



This display appears if one lock button is 
in the „open" and one lock button is in the 
.closed" position. 

4b. 



Position switch 
open : - open - 
closed: - closed - 
Return: N 



This display appears if both lock buttons are 
in the „cfosed" position. If required, check 
position switch (refer to page D 90 - 5) 



Central locking 




system button 




open - 




Return : 


N 



Open is displayed if the central locking 
system button has not been pressed down. 
Closed display appears if the central lockire 
system button is pressed down. 



Glove compartment 




- open - 




Return : 


N 



Open is displayed if glove compartment is 
open. Closed is displayed if glove compart- 
ment is closed. 



Radio 




(closed loop) 




- closed - 




Return: 


N 



The closed loop must be closed. On radios 
that do not have this contact terminal, ter- 
minal 13, plug II, is wired to ground. 

- If the closed loop is open, check wiring 
from alarm control unit, terminal 13, to 
ground point V or to radio for open circuit. 



8. 



Radio contact 




- open - 




Return : 


N 



If Radio contact closed is displayed: 

- Check insulating strip on radio. 

- Check wiring from alarm control unit plug 
II, terminal 9, to alarm contact at radio 
bracket or to alarm contact at CD player 
for short to ground. 
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9. 


Tailgate 1< 




- open - 




Return : 


N 


Note 



The spare key is needed for the checks acc. 
to items 9 to 1 1 since the ignition must be 
engaged during the check. 
Open is displayed if tailgate lock has not 
been actuated. Closed is displayed if tailgate 
lock is actuated. 



10. 


Activate 




button 




- open - 




Return: 


N 



Use the spare key to turn the locks of the 
driver and passenger doors in the ..opening" 
direction. The display must switch from open 
to closed. 

if closed is displayed in the off position, check 
wiring from lock cylinders to alarm control unit 
plug II, terminal 2, according to wiring 
diagram for short to ground. 

If display remains in the open position after 
the lock cylinders have been actuated, check 
wiring for continuity according to wiring 
diagram. 



12. 


Input 1 




- open - 




Return : 


N 



Use the spare key to turn the locks of the 
driver and passenger doors in the ..closing" 
direction. The display must switch from open 
to closed. 

- If closed is displayed in the off position, 
check wiring from lock cylinders to alarm 
control unit plug II, terminal 1 , for proper 
grounding according to wiring diagram, 

- If display remains in the open position 
after the lock cylinders have been ac- 
tuated, check wiring for continuity accord- 
ing to wiring diagram. 



11. 



Deactivate 




button 




- open - 




Return: 


N 



In the standard configuration, this input is not 
used. Auxiliary systems may be connected to 
this input. 

Open is displayed if input is not used. 

If required, check auxiliary systems according 

to manufacturer's instructions. 



13. 



Input 2 
- open - 




Return: 





Refer to item 12, 
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Note 

If present is displayed although the engine is 
not running, this may be due to a summary 
fault (refer to item 4, Drive links functional 
group). In this case, start by remedying this 
fault. 

ff display is not present although the engine 
is running, check wire from alarm control unit 
plug II, terminal 23, to generator according to 
wiring diagram. 



Speedo signal 




present 




Return : 


N 



Display is not present if vehicle is stationary. 
Display is present if vehicle is moving. 
If required, check wiring from alarm control 
unit plug II, terminal 6, to speedometer accord- 



ing to wiring diagram. 




16. 




Term. 15 




present 




Return: 


N 



If display is not present, check wire from 
alarm control unit plug II, terminal 18, to cen- 
tral electrical system according to wiring diag- 



ram. 




17. 




Term. 61 




present 




Return : 


N 



14. 



Input 3 




- open - 




Return : 


N 


Refer to item 12. 




15. 





D 90- 14 



Diagnosis / troubleshooting alarm system 

Printed in Germany - XXXI.1993 



928 



90 



Country codes 

The System Tester 9288 may be used to 
encode three pre-set alarm versions 

1 . RoW (Rest of world) 

2. CH (Switzerland) 

3. USA 



CH 

C number: 10. 
USA 

C numbers: 02, 04, 06, 08, 15, 18, 23, 24, 26, 
31, 32, 36. 



Alarm output 

RoW 

- Alarm horn max. 30 sec. interval. 

- Turn signals max. 5 min. 

_ - Interior light flashes in an asynchronous 

manner with turn signals (if in door con- 
tact position). 

CH 

- Alarm horn max. 30 sec. continuous. 



Country code 




RDW PORSCHE 


* 


1 = coding 




Return : 


N 



The Country code menu displays the coded 
version in the top left corner, e.g. RoW; 
the center displays Porsche or Workshop, de- 
pending on where the system has been 
coded. The asterisk on the right is displayed 
for versions that include the interior lights in 
the alarm emission. 



USA 



- Alarm horn max. 4 mins. interval. 



- Turn signals max. 8 min. 



- Interior light flashes in an asynchronous 
manner with turn signals (if in door con- 
tact position). 

Alarm system encoding 

When replacing the control unit, activate one 
of the preset country codes according to the 
national C number. 



RoW 

C numbers: 00, 05, 07, 09, 1 1, 12, 13, 14, 
16, 17, 19, 20,21,22, 27, 28,99. 
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Result memory 

The result memory registers triggering of an 
alarm, the contact that triggered the alarm as 
well as ths type of activation. A maximum of 
10 results may be stored. If another result is 
stored, the oldest result stored is deleted. 
The result with the highest number is the 
most up-to-date result. 
Alarms may be triggered by contacts at the 
following components: 

- Doors 

- Engine compartment 

- Luggage compartment 

- Glove compartment 

- Radio 



Additional alarm triggering options: 

- Term. 15 on after system has been 
activated 



- normal, i.e. locking the doors with the 
key, thus activating the central locking 
system 

- locking three times, i.e. locking one of 
trie door locks rapidly for three consecu- 
tive times 

- System check 

The type of activation may be invoked with 
button 1 on the below display: 



Alarm: 


- x - 


activated by 




xxxxxxxxxxxxxx 





Erase the result memory whenever the alarm 
system has been checked. 



Note 



- Signal to input 1 

- Signal to input 2 

- Signal to input 3 

- Position switch 

- Open circuit of closed loop 
(radio). 

Note 

Up to three alarms may be triggered across 
input 2. 

The following types of activation are to be 
distinguished: 
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The System check menu item may be used 
to check all components triggering an alarm 
(except Term. 15). In this case, the alarm 
horn is only triggered twice for a short interval. 



The following display appears after the 
System check menu item has been called: 



System check ! 




Continue : 


> 



The individual alarm-triggering components 
that may trigger an alarm (except Term. 15) 
can now be checked. E.g. if a door is opened, 
an alarm 

is triggered. At the same time, triggering of 
the alarm is stored in the result memory. 
After the check has been completed and the 
> key has been pressed, the following display 
appears: 



Note : 




Erase result 




memory ! 




Return : 


N 



The result memory must be erased since the 
check has been stored in the memory. 
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GROUND POINTS ON CAR 



1. Battery negative pole to body in trunk at rear left. 4. Ground point on front left cross member. 




2. Ground points above central electric board. 5. Ground point on front right cross member. 




3. Engine ground to body on right side member. 6. Ground point underneath instrument panel next 

to steering column. 
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7. Ground point in trunk at rear right underneath side 
trim panel. 




Side trim panel has to be removed to make this ground 
point accessible. 
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Correction to circuit diagrams, 
Models 87 and 88, Sheet 7 

The cable colors on connectors 
3, 6 and 7 on the control unit to adjust the 
seating posrtion are not correct. The correct 
assignments are: 

Pin 1 : brown 

Pin 2: blue 

Pin 3: red 

The cable color at connector 11, pin 2 
w is green / brown (GN/BR), and not grey / 

brown (GR/BR) as given. 



Correction to circuit diagrams, Models 87 and 88, Sheet 7 
Printed in Germany -XX, 1988 
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Additional electrical equipment 
Note 

Additional ..electrical equipment is only to be 
connected to the points described below. 

Terminal 30, no fuse protection: 

Screw connections to central electrics suppty 
line 

Terminal X, no fuse protection: 
Leading to fuse 33 

Terminal 15, no fuse protection: 
w Leading to fuse 43 

Terminal 31 : 

Ground point V (above central electrics) 
Provision for fuses 



Note 

Additional electrical equipment must be pro- 
tected against overloads if the above connec- 
tion facilities are used. 

1. Fuse 32: 
The fuse must be wired to (for example) 
plug R inside the central electrics. 

_ 2. Separate fuses 
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Repairing wiring harness no. 121 
Note 

As of Model Year '93, the combination wirings 
for ABS, BVA (brake pad wear indicator) and 
RDK {tire pressure monitoring system) are in- 
corporated into the wiring harness. If the 
wiring is damaged, the integral wirings can be 
cut off and may be replaced by repair wires. 
Carry out the following functional check after 
the repair: 

- ABS: Check with ABS tester. 

- BVA: The warning lamp must go off when 
the engine is running and if the pads are o.k. 

- RDK: The warning lamp must go off within 
the specified air pressure range. 



Joints 

Rear: Inside the spare wheel weil 
Left-hand front: inside the wheel housing 
Right-hand front: Behind the Central Electrical 
System 

Rear 

1 . Disconnect battery. 

2. Remove spare wheel. 

3. Cut open the insulating tube of wiring 
harness No. 121 from the rubber grommets 
to the outgoing wire and remove the tube. 




A - Left-hand combination wire m^m 
B - Right-hand combination wire 

4. Rexcve PVC insu atirg tape. 

5. Remove shrink-fit caps from joints. 

6. Cut off connector. 

7. Remove combination wires. 

8. Install repair wires from wheel carriers 
towards spare wheel well. 

Note 

Use correct repair wires. The right-hand and 
left-hand repair wires are of different lengths. 

9. Strip wires on a length of 10 mm. 
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10. Conect wires according to table using 
crimp connectors and standard crimping 
tool (A). 



C 



A B 
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Combination wire 


Wiring ham. no. 121 


Color 


Length 








rear left 




fin mm 


br/ge 


br/rt 


90 mm 


br/rt 


br/bl 


1 20 mm 


ws/sw* 


br/ws 


150 mm 


ws* 


br 


180 mm 


br 


br/gn 


210 mm 


sw 


br/sw 


240 mm 


ws 






rear right 


br/ge 


60 mm 


br/ge 


br/rt 


90 mm 


br/rt 


br/bl 


120 mm 


ge/sw* 


br/ws 


150 mm 


ge* 


br 


180 mm 


br 


br/gn 


210 mm 


sw 


br/sw 


240 mm 


ge 



* screened wires 

br - brown 

sw - black 

ge - yellow 

rt - red 

bl - blue 

ws - white 

gn - green 
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1 1 . Solder tips after crimping the connectors 
(B). 

12. Fit shrink-fit caps and shrink them into 
place using a hot air gun (C). 

13. Wrap up entire connection joint area using 
commercially available PVC tape. 



Left-hand front 

1. Disconnect battery. 

2. Unbolt left-hand front wheel. 

3. Remove left-hand front wheel housing liner. 

4. Cut off combination wire 300 mm from out- 
going wire and remove wire. 

5. Remove insulating tube along a length of 
240 so that only 60 mm remain until the 
outgoing wire. 

6. Cut wiring to correct length according to 
table. 

7. Install repair wire. 

8. Route repair wire in connection area 
parallel to wiring harness No. 121 . 

9. Strip wirings over a length of 10 mm. 

10. Connect wires according to table using 
crimp connectors and standard crimping 
tool (A). 
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Combination wire 


Wiring harn. no.121 


Color 


Length 


Color 






left-hand front 


br/ge 


60 mm 


br/ge 


br/rt 


90 mm 


br/rt 


br/bl 


120 mm 


rt/sw* 


br/ws 


150 mm 


ft* 


br 


180 mm 


br 


br/gn 


210 mm 


sw 


br/sw 


240 mm 


it 



* screened wires 

br - brown 

sw - black 

ge - yellow 

rt - red 

bl - blue 

ws - white 

gn - green 

11 . Solder tips aftercrimping the connectors (B). 

12. Fit shrink-fit caps and shrink them into 
place using a hot air gun (C). 
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13. Wrap up entire connection joint area using 
commercially available PVC tape. 



Right-hand front 

1. Disconnect battery. 

2. Remove right-hand front wheel. 

3. Remove right-hand front wheel housing 
liner. 

4. Cut off combination wire at the wheel hous- 
ing grommet and remove combination wire. 

5. Undo Central Electrical System and move 
out of the way towards the rear. 

6. Pull wire (above Central Electrical System) 
inwards. 

7. Cut open insulating tube up to the connect- 
ing points. 

8. Remove shrink-fit caps from connecting 
points. 

9. Cut off connector. 

10. Install repair wire, starting from the wheel 
housing end. 



1 1 . Strip wires along a length of 1 0 mm. 

12. Connect wiring according to table, using 
crimp connectors and standard crimping 
tool (A). 



C 



A B 
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Combination wire 


Wiring harn. no.121 


Cotor 


Length 


Color 






right-hand front 


br/ge 


60 mm 


br/ge 


br/rt 


90 mm 


br/rt 


br/bl 


120 mm 


gn/sw* 


br/ws 


150 mm 


gn* 


br 


180 mm 


br 


br/gn 


210 mm 


sw 


br/sw 


240 mm 


gn 



* screened wires 



br - brown 

sw - black 

ge - yellow 

rt - red 

bl - blue 

ws - white 

gn - green 
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13. Solder tips aftercrimping the connectors (B). 

14. Fit shrink caps and shrink them into place 
using a hot air gun. 

15. Wrap up entire connection joint area using 
commercially available PVC tape. 



Note 

Route excess wire length above Central 
Electrical System. 





Repairing wiring harness no. 121 

Printed in Germany - XXX), 1993 
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Current Flow Diagram, Type 928 USA, 
Symbols and Explanation 



Switch, open 



Switch, closed 



T -C^ Sequence switch 



r T Tip switch 



I Switch (tip switch), 
' t manually operated 

Switch (tip switch), 
o— / mechanically operated. 
T e. g. limit switch 

Temperature switch 

[P} - / Pressure switch 

1 Temperature switch 
(thermal overload 
protection) 

rg / Float switch 

^ Motor 

Generator 
^ Meter, indicator 



9 



Solenoid 



Relay 

^--4> Solenoid valve 



0 



Resistor, heating element 



T 



Fuse 



Bulb 



Potentiometer 



Resistor sender unit 



Inductance, coil 



Horn 



Loudspeaker 



Antenna 



Equipment border line 



i J 

j~ j Solid-state circuit 

1 j 



Spark gap 



>| .. Diode 

I ! Battery cell 

Wire connection, permanent 

Wire connection, detachable 



Shielded wire 
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Wiring 



97 



Fuse 8 A 
(red: 16 A, 
blue: 25 A) 



continuation 
of wire 
(e. g. part VIII, 
current track 6) 




No actual wire, but internal connection 
or connection ^ 
between ' 
equipment housing 
and ground 



Fuse/ relay board 



Wire connection on fuse/ relay board 
(e. g. plug S, terminal 7) 



Wire cross section 
(e. g. 0,75 mrr^) 



Wire connector 

{e. g. seven-pole, terminal 2) 



Ground (body) 



Current track 
number 



-14 



15 
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Current Flow Diagram, Type 928 USA, Part I 



Description Current track 

A - Battery 7 

B -Starter 8,9,10 

C - Generator 6 

C 1 - Regulator 6 

F 26 - Thermo-switch for cold start valve 1 2 

G s - Fuel pump 1 20 

G23 - Fuel pump 2 21 

J 17 - Fuel pump relay 19,20 
J 60 - (Starter blocking relay, cars with 
automatic transmission only) 

connection between terminals 30 and 87 9, 10 

K 7 - Generator charge indicator light 2 

N - Ignition coil 15 

N s -Resistor 13 

N 9 - Warm-up regulator 22 

N 17 - Cold start valve 11 

N 21 - Supplementary air valve 23 

N 41 -Transistor ignition unit 17,19 

O -Distributor 13. . . 18 

P - Spark plug connector 15 

Q -Sparkplug 15 

S 22 -Fuse 20 

T 1d - Wire connector in spare wheel well 25 
j2a - wire connector, two-pole, 

behind accelerator pedal 24 
j4f - wire connector, four-pole, 

in spare wheel well 10, 25, 26 
T u - Wire connector, fourteen-pole 

in engine compartment, near ignition unit 5, 9, 10, 22 



Current Flow Diagram, Type 928 USA, Part I 




Wiring 
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Current Flow Diagram 



97-3 



Current Flow Diagram, Type 928 USA, Part II 



Description Current track 



D 


— Ignition/ starter switch 


1 ... 12 


E' 


- Light switch 


5 . . . 12 


E 4 


— Dimmer/ headlight flasher switch 


1 O] 1 *r 


£19 


- Parking light switch 


5 




- Headlight dimmer relay 


15 


_ 


- Left headlight 


17, 18 




- Right headlight 


19, 20 


L9 


- Light switch illumination 


12 


|_22 


- Left fog light 


23 


L M 


- Right fog light 


26 


M' 


- Left parking light 


22 


M - 


- Right parking light 


25 


M" 


- Front side marker light 


21, 24 


S= 


- Fuse 


13 




- Fuse 


17 


to 


- Fuse 


18, 19, 20, 22 




- Fuse 


25 




- Wire connector, two pole 






a - behind accelerator pedal 


3 




q - near left fog light 


22 




r -- near right fog light 


26 


"-■ 


- Wire connector, four pole 






g - near left parking light 


21,22 




h - near right parking light 


24, 25 
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Current Flow Diagram, Type 928 USA, Part III 



Description 


Current track 


E- 


-Turn signal switch 


22 


E 3 


- Emergency flasher switch 


18 ... 25 


E Z3 


- Fog light switch 


•j 


J1 


- Hazard/turn signal flasher 


24 


J 5 


- Fog light relay 


1 


J25 


- Headlight relay 


10, 1 1 


J36 


-Concealing headlight relay 


13 


J73 


- Headlight control relay 


12 


J74 


- Headlight safety relay 


15 


Ks 


- Turn signal indicator light 


22 


K 6 


- Hazard fiasher indicator light 


18 




- Fog tight indicator light 


1 


L" ' 


- Engine compartment light 


9 


M- 


- Left front turn signal 


14 


M6 


- Left rear turn signal 


17 


S' 


- Fuse 


1 


S3 


-Fuse 


7 


S" 


- Fuse 


3 


319 


- Fuse 


13 


S30 


- Fuse 


17 


S3' 


- Fuse 


18 


S34 


-Fuse 


6 


J2 


- Wire connector, two-pole 






c - behind rear bumper 


7 




s - near left front turn signal 


14 


V s - 


- Wire connector, seven-pole 






behind luggage compartment 






covering, left 


17 


VB 


- Concealing headlight motor 


10... 13 


X 


- License plate light 


7,8 



Current Flow Diagram, Type 928 USA, Part III 
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Current Flow Diagram, Type 928 USA, Part IV 



Description Current track 

E - Windshield wiper switch 17... 23 

E 38 - Potentiometer for interval wiping 24 

E 44 -Windshield/ headlight washer switch 23 

F - Stop light switch 5, 8 

P - Back-up light switch 1 5 

J - R e I a y 1 o r interval w i p i n g 19, 20 

J 39 - Headlight washer relay 25, 26 

K 41 - Lamp control unit 4 ... 1 2 

M 2 - Right rear light 9 

M 4 -Left rear light 4 

M 7 - Right front turn signal 1 

M s - Right rear turn signal 3 

M9 - Left brake light 5 

M ,c -Right brake light 12 

M:' 2 -Side marker light 4,8 

M 16 -Left back-up light 13 

M ;7 - Right back-up light 15 

S* - Fuse 17 

S 9 -Fuse 15 

S'° -Fuse 5 

S 20 -Fuse 26 

5 3 2 -Fuse 1 

5 33 -Fuse 3 
T 3 -Wire connector, two pole 

d - near fuse/relay board 4, 10 

t - near right front turn signal 1 

u - near left side marker 4 

v - near right side marker 8 

T 60 -Wire connector, six pole, 

in spare wheel well 1 5 

T 7 - Wire connector, seven-pole 

a - behind luggage compartment 

covering left 4, 5, 1 3 

b - behind luggage compartment 

covering right 3,9,12,15 

V -Windshield wiper motor 16... 18 

V n - Headlight washer pump 26 



Current Flow Diagram, Type 928 USA, Part IV 




i 1 

12 3 4 5678 9 10 11 12 13 



Rear lights, lamp control unit 



Printed in Germany 




Current Flow Diagram 97-9 



Current Flow Diagram, Type 928 USA, Part V 



Description Current track 



El 5 


— Re^f window dsfoQQsr switch 


9 ... 13 


f£24 


— Spat hplt f'nntart 


28 


E 26 


— Glove Gompsrtm^nt light switch 


26 




— Rear window wiper switch 


4, 5 


ffSB 


— IntPnsivP nlp?)npr numn ^witnh 


3 


pa 


— Lpft drtnr switch 


22 


p 


— Rinht fin fir switch 


24 


F" 


— Rpar lid switch 


21 


He 


— Key warning buzzer contact 


30 


J 9 


— Roar window defogger relay 


13 . . . 16 


J 34 


- Seat belt warning system relay 


29 


J 75 


- Intensive cleaner pump relay 


1 ...3 


K-° 


- Rear window defogger indicator light 


9 


K's 


- Seat belt warning light 


30 


L 3! 


- Make-up mirror illumination 


19 


S 7 


- Fuse 


4 


S' 5 


- Fuse 


8 


S' 8 


- Fuse 


16 


S23 


- Fuse 


17 




-Wire connector, two-pole 






near driver seat 


28,29 


T6 


- Wire connector, six-pole 






a - behind side covering, right 


14, 15, 16, 17, 18 




b - in rear lid, right 


14, 15, 16, 17, 18 


V5 


- Windshield washer pump 


1 




- Rear window wiper motor 


7,8 


V34 


- Intensive cleaner pump 


2 


w 


- Front interior light 


20 


w 


- Rear interior light 


17 


W 6 


- Glove compartment light 


26 


Z 1 


- Rear window defogger 


14, 15 



Current Flow Diagram, Type 928 USA, Part V 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 



Washer pumps j — Rear window 1 Rear window defogger 

wiper 
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Current Flow Diagram, Type 928 USA, Part VI 



Description Current track 



Cr 


OlIUEIiy rUul aWILUEl ^Upcll ^lUofc^ 


17 1fi 
I / , 1 0 


P40 

L 


— Pi~iiA/or winrlnvw CAA/itf^h loft 

rUWCl WMIMUW gWli^I J f (t?J L 


r m 

G . - l\J 


F4T 
L 


Df^iA^iCar ufinnnu; oiR/itr^h n/irrr 

ruwci wiiiuuvv owiiLiti T nyni 


11 1 Q 
II... I *3 


F43 


LJULbsuc mirror cuniroi cswiicn 


Q 7 






1 Q 
1 o 




oiiuiuy i uui swiiori \iii 1 iowt?r,i 


1/1 1 ft 
I H . . . ID 




- Limit switch sliding roof (lift - lower) 


20 


J51 


- Power window reiay 


8 




- Magnetic clutch for mirror control 


5 


S8 


- Fuse 


16 


S 21 


- Fuse 


8 


T-> 


- Wire connector, four-pole 






a - behind side covering, right 


19, 20 




b - in console, right 


8. . . 10 




c - in console, right 


11 ... 13 




d - in console, right 


14... 16 




e - in console, right 


17, 18 


712 


- Wire connector, twelve-pole 






a - in foot well, driver side 


2, 3, 5 ... 9 




b - in foot well, passenger side 


1, 5, 6, 7, 11,12 


V 


- Sliding roof motor 


19 


v* 


- Power window motor, left 


8 




- Power window motor, right 


11 




- Outside mirror control motor 


3 


Z 4 


- Outside mirror defogger 


2 



Current Flow Diagram, Type 928 USA, Part VI 




t; ,_ 



Si:- fi 



to 

I 



1 


Its* 1 


J 


5 C 

1 1 

its, i 



05 OS 04 



(M) 



1—1" 



3 4 



9 10 



12 K 



Outside mirror- 



Power windows - 
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Current Flow Diagram, Type 928 USA, Part VII 



Description Current track 

E 9 - Fresh air blower switch 5, 6 

E 30 -Air conditioner switch 7 

E 33 -Temperature switch for AC 7 

E 50 - Defroster switch 1 , 2 

F ie -Thermo-switch for cooling fan 10 

F i3 - Pressure switch for AC 8 

F 45 - Thermo-switch for AC 9 

- Engine oil level switch 14 

G - Fuel sender unit 19 

G 2 -Coolant temperature sender unit 12,13 

G t0 - Oil pressure sender unit 15,16 

G 32 - Coolant level sender unit 18 

G 33 -Cleaning water level sender unit 17 

J 13 - Fresh air olower relay 3 

J 35 -Speed relay for AC 8 

jse -Cooling fan relay 10,11 

j?6 - Defroster relay 1, 2 

N' 6 - Supplementary air valve 7 

N 23 - Resistor unit for fresh air blower 4 

N 2S - Electromagnetic clutch for AC 8 

S's -Fuse 11 

S 17 -Fuse 3 
T 1c - Wire connector 

near AC-compressor 8 
T 14 - Wire connector, fourteen-poie 
in engine compartment, near 

ignition unit 8,12... 16 

V 2 - Fresh air blower 6 

Via -Cooling fan 11 
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Current Flow Diagram, Type 928 USA, Part VIII 



Description Current track 

E 71 - Reset button on indicator board 16 

F s - Parking brake contact 20 

F 34 - Brake fluid level switch 1 8 

F*e - Reset button for mileage counter 23 

G 1 -Fuel gauge 15 

G 3 - Coolant temperature indicator 14 

G 6 -Tachometer 16 

G n -Oil pressure indicator 23 

G ]i -Voltmeter 22 

G2i -Speedometer 17 

G 34 - Brake pad contact, front left 5 

G 35 - Brake pad contact, front right 3 

G 36 - Brake pad contact, rear left 1 

G 37 - Brake pad contact, rear right 1 

jso - Central warning unit 5 ... 20 

K - Instrument cluster 8 ... 27 

K 1 - High beam indicator light 24 

K 3 - Oil pressure indicator light 21 

K 4 - Parking lights indicator light 8 

K 7 - Brake warning light 8 

K' 4 - Parking brake indicator light 14 

K 16 - Low fuel warning light 9 

K 28 - Coolant temperature warning light 10 

K 33 - Brake pads warning light 9 

K 33 - Brake fluid level warning light 1 1 

K 34 - Stop lights warning light 1 2 

K 36 - Rear lights warning light 1 5 

K 36 - Cooiant level warning light 11 

K 37 - Cleaning water level warning light 19 

K 33 - Engine oil level warning light 20 

K 3 * - Central warning light 12, 13 

K 40 - Indicator board 8... 16 

L 10 - Instrument cluster illumination light 25... 27 

N 50 - Solenoid for mileage reset 18 

S 1t -Fuse 9 

S 12 -Fuse 19 

S' 3 -Fuse 28 
T ! Wire connector, two pole 

e - near left backwheei 1 

f - near right backwheei 1 , 2 

g - near right frontwheel 3, 4 

h - near left frontwheel 5 



Current Flow Diagram, Type 928 USA, Part VIII 




8 9 10 11 12 13 



Central warning unit, it 
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Current Flow Diagram, Type 928 USA, Part IX 



Description Current track 





— insirumenis luuniinaiion poieniiomeier 


o 


Cr° 


— T6mpostat (cruise control) switch 


I u . . . I z 


C ~ 


Tdmnnctat f^^t^ftrtl iinit 


E_> - - - 1 


p36 


/"Mi it,"h r^QjHol o \ a n't*"* h {~V&- m i*ii"i ct si f ^ 

WlULCri pcUdl bWUUil ^ 1 el 1 ljJUt) LdLJ 


L o 


u- - 


~ opeeQomeier sensor 


1 A 

I m- 


n 


|_|nrn /T^rttia 


1Q 
i 


Hi 


nui 1 1 


16 17 


14 


nui 1 1 e cidy 


1 fi 1 7 


I B 
l_ 


— Olnnk illi irnin^tinn linht 
w iuur\ IIIUIUII to LLU 1 1 I Ly I ll- 


2 


1 T 5 


rruni dsriirdy iiiuniinatiun iiyni 




1 1 fi 
|_16 


— Heater control assembly illumination light 




[_S2 


- Rear ashtray illumination light 


7 


R 


- Radio 


21 ... 24 


R2 


- Loudspeaker, front left 


21 


R= 


- Loudspeaker, front right 


24 


R" 


- Loudspeaker, rear left 


20 


R* 


- Loudspeaker, rear right 


25 


R6 


- Speaker balance 


21 ... 24 


S5 


- Fuse 


2 


S5» 


- Fuse 


24 


ysc 


- Wire connector, six-pole, 






in spare wheel well 


14, 15 


pa 


- Wire connector, tweive-pole 






a - in foot well, driver side 


21, 22 




b - in foot well, passenger side 


23 24 


Il- 


- Front cigarette lighter 


5 ' 




- Rear cigarette lighter 


6 




-Tempostat motor 


13 


>./:■ ■ 


- Antenna 


19 


Y 


-Clock 


2 



Current Flow Diagram, Type 928 USA, Part IX 



IM> 




S.[] 



F3 



E» 

t — - — T ' ' 



2 27 






12 




i 



0,5 QS 0.5 M 05 0S D5 : 5 



in 



Foe 

J L.JL.J 



1 ! 

L.—.JL.J 




2 3 4 5 



6 7 



8 9 10 11 12 13 



V 



Clock 



Cigarette lighter 



Tempostat (cruise control) 
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14 15 16 17 18 19 20 



21 22 23 24 



25 



Horns 



Radio 



Current Flow Diagram 97-19 



Current Flow Diagram, Type 928 USA, Part X 



Description Current track 

Efl' -Switch for longitudinal seat adjustment, driver side 4,5 

E 62 - Switch for vertical seat adjustment, driver side 7, 8 

E 63 -Switch for backrest adjustment, driver side 10, 11 

E 67 - Seat rail limit switch, driver side 9 

E 89 - Backrest limit switch, driver side 9 

J 77 - Seat relay, driver side 5, 6 

S !4 -Fuse 3 
T z - Wire connector, two-pole 

i - near driver seat 2, 4 

k - in driver seat 3 

I - in driver seat 7, 8 

m - in driver seat 10,11 

n - in driver seat 10, 1 1 

o - near passenger seat 1 

yea - Wire connector, eight-pole in driver seat 2... 5, 7... 9 
V 28 - Motor for longitudinal seat adjustment, driver side 3 

V 29 - Motor for vertical seat adjustment, driver side 8 

V 30 -Motor for backrest adjustment, driver side 11 



Current Flow Diagram, Type 928 USA, Part X wiring 97 
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Additional Current Flow 
Diagram, Type 928 
Remotely Controlled Outside 
Mirrors 



Description Current track 

E* 3 — Mirror control switch 4 ... 7 

E 4a - Change-over switch for mirror control 4 

J* — Rear window defogger relay 1.2,3 
N 35 - Magnetic clutch for mirror control, 

driver side 6 
N 42 - Magnetic clutch for mirror control, 

passenger side 12 

S' - Fuse 6 

S' 9 - Fuse 4 
T 12 — Wire connector, twelve pole 

a - in foot well, driver side 2, 6, 7, 8, 1 1 , 1 2 

b - in foot well, passenger side 9 ... 12 

V 17 — Mirror control motor, driver side 4 

V 25 - Mirror control motor, passenger side 10 

Z 4 - Outside mirror defogger, driver side 2 

Z 5 - Outside mirror defogger, passenger side 9 
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Additional Current Flow 
Diagram, Type 928 
Automatic Transmission 



Description 


Current 


B 


— 


Starter 


1,2,3 


D 


— 


to ignition / starter switch 


8 


E' 7 




Starter interlock switch 


5 






(back-up light switch see part IV) 




F 3 




Kick-down switch 


6 


F 50 




Oil pressure switch (ATF) 


10 


G 10 




to oil pressure switch (engine) 


9 


J 50 




Starter interlock relay 


4,5 


J 90 




Central warning unit 


11 


K 




Instrument cluster 


11, 12 


K 3 




Oil pressure indicator light 


11 






Selector lever illumination 


13, 15 


N 5 




Solenoid valve 


7 


S 12 




Fuse 


12 


T *t 




Wire connector, four pole 








in spare wheel well 


5, 7, 10 


L : 




to cigarette lighter (terminal +) 


13, 15 


LI" 




to cigarette lighter (ground) 


14 
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Wiring Diagram Type 928 S 
Model 88 



COORDINATES 

PAGE 1 1- 10 LIGHTS ROW 

PAGE 2 1- 10 LIGHTS USA 

PAGE 3 11- 20 BODY 

PAGE 4 21-30 INSTRUMENT CLUSTER AND SENDERS 

PAGE 5 31-40 ENGINE COOLING. HEATER, 
AIR CONDITIONER 

PAGE 6 41-50 OUTSIDE MIRROR ; POWER SEAT 

PAGE 7 51-60 SEAT AND MIRROR MEMORY 

PAGE 8 61-70 RADIO 

PAGE 9 71-80 ABS, ALARM SWITCH, TRAILER HITCH 

PAGE 10 ai- go MOTOR, FUELAND IGNITION, 
CRUISE CONTROL 

PAGE 11 91-100 CENTRAL ELECTRIC 

PAGE 12 CONSTR. COMPONENTS, PLUG CONNECTIONS, 

GROUND POINTS 
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Wiring Diagram Type 928 S Model 88 



The wiring diagram comprises 12 individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast- on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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Wiring Diagram Type 928 S Model 88 page 1 



LIGHTS ROW 



B 




SDE TURN 
SBJAL BIGHT J 



HEADLIGHT 
ASSEMBLY RIGHT 



T KS1 
MPV 



TURN SIGNALS 



SIDE MARKER 
LIGHT 



7± 



FX LAMP 



■■■Z-: DNAL 

NIGH BEAMS 



r 



CONCEALED HEADLIGH' 
R GHT 



L \ ■ ■ 
" 1 ■ 



8 



10 



CONCEALED HEADLIGHT 
MOTCR 



V 
-L 

MP I 





I:;::::::::::::;:; 



CONCEALED HEADLIGHT 
LEFT 



\7l 



HEADLIGHT 
ASSEMBLY LEFT 



C00R CONTACT FOR 
CLOVE -BOX LAMP ^ ^ 

I I " 



ADDITIONAL 
HIGH BEAMS 



FOB LAMP 



SIDE MARKER 



TURN SIGNALS 



1-3 
I 



MP 

1 5 wr/fi 



i to wivm 



3 asai/m 




2 10 BK/WT 



MP 



tiskn ■ x — 

SIGNAL LEFT [ ffjl-jl ftisw 



MP V 



I 



I I 



33 



~w 



31 IMA5SEI 



; 



FOG LAMP XIII 



LruuLnnr RELAY IV 

CENTRAL ELCCTRC 



MP K 

MP III MPM l ,MPV 



1 



TTT 

UNMARKED LEADS 
ARE WIRE HARNESS 3 



MPI- 



B 



D 
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M 



N 



0 



m 



m 



i 

« (M24<3) STARTER LOCKOUT 
TTDi 



BULB CONTROL UNI 1 



rM24<5] ST ARTE 
;: L p AND BACKUP LA 



< 



_r 



KS 12 



T51 



1 0.5 BK/YE 



iBD LIGHT SWITCH 




DLTCR CONTACT LEFT 



CONTACT RIGHT 



3: 



a xa 



3 



1 I 
i s 



_TL 



as ssil so. su» «8 s* .« is ) 



1 



0 



4e 



INSIDE LIGHTS XXI 




ISBt 



-> 



8££ 

T10 



ODOR CONTACT 
SWITCH TAILGATE 



KS 37 




KS 4 



✓ KS ^ 



REAR FOG LIGHT 



1.0 EB/WT 3 



TURN SIGNALS 




10BK/& & 



0 75 BK/BL 5 



T7 

zr<p 



STOP LIGHTS 



BACKUP LAW 



BACKUP LIGHT 
SWITCH IM481J 



X KS 16. 



KS 39 




K 1 V! 




8 



BACKUP LAMP 



STOP LIGHTS 



TURN SIGNALS 



i^SIDE MARKER 
LIGHT 

REAR FOG LIGHT 



10 



TAIL LIGHTS LEFT 



M 



N 



0 
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LIGHTS USA 




Printed in Germany-XVIII,-1987 




BK = BLACK WT = WHITE RE=RED GN=GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLEET 



Wiring 
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M 



N 



0 



m 



BULB CONTROL UNIT 



MM 



L» [M249) STARTER LOCKOUT 
[f AND BACKUP LAM 3 SWITCH 



3S 5 

iS - 



0 75 BK/YE/RE - 5 B 5 K/«f 
< I ^ l. hk fir 



-i 



N KS 12 



T51 



RO LIGHT SWITCH 




_.l 3k 



QQlK contact left 

:- 

— <iH 



DOOM CONTACT right 



1 



3UNSTEA0 

a m 



G 



1 

SSL ' 



^w : :^.g;...::: 



INSIDE LIGHTS XXI 
DE LIGHTS ROOF "IT 



-LUD 



DOOR CONTACT 
SWITCH TALGATE 




— > 



/j ~: 



el 



KS 37 





SOE MARKER LAMP 
KS 170 



U T13 



TAL LIGHTS RIGHT 



KS^ 




KS 16 



KS 39 




LICENSE 
PLATE LIGHTS 



MP VI 



if 



T12 J - 

KSf70 i|i 




V, BACKUP LAMP 

m 

STOP UGH" 



8 



SIOE MARKER _C C 

LIGHT 



TURN SIGNALS 



1 TA1 LIGHTS LEFT 

I SCE MARKER LAMP 



10 



M 



N 



0 
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BODY 
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H 



a 



K 



™™ CENTRAL LOCK CANCELLING BUTTON CENTRAL LOCK BUTT OS 

POWER WINDOW mvt PUSH BUTTON SWITCH T SEAT BELT LAMP LHD 

FOR POWER WINDOW LEFT ■ L L U 




NOT MARKED 

LEADS ARE WIRE HARNESS I 
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K 



BK = BLACK WT= WHITE RE = RED GN = GREEN YE = YELLOW GR-GREY BR = BROWN BL = BLUE VI = VIOLEET 



Wiring 
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M 



PUSH BUTTON SWITCH 2*?™^ LOCK 
FOR POWER WINDOW RIGHT SI & HT 



N 



0 



MOTOR TAILGATE TAILGATE 

=OWCR WINOOW TA:: 1ATE UNLOCKING LACKING UNLOCKED 

ORIVE SWITCH LEFT SWITCH RIGHT 



1 



Q.5 RE/EH >_5j ^ » 



1 



i'Jr rJr 



US 1fc7 



'T4 



_. it . JL 



[] 



26 




11 



13 
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15 



16 



REAR WINDOW 
WIPER RELAY 



17 



REAR WINDOW 
WFEP MOTOR 



18 



WELOING POINT 
[ 1 I UNNE [ TION WITH FQD DATA 
MP GROUND PONT 
KS WIRE HARNESS 

"FT 



20 



MP XII 



MP IV 



rt= VUI 



N 
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BK= BLACK WT= WHITE RE=RED GN = GREEN YE — YELLOW GR = GREY BR = BROWN BL=BLUE VI = VIOLEET 



Wiring 
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(OR INDICATOR 
REAR RCHT 



BUTTON PANEL 

CANCELLING BUTTON CENTRAL LOCK BUTTON 

SEAT BELT LAMP 



tZI WELDNG POINT 

| 1 CONNECTED WITH FIELD DATA 

MP GROUND =DINT 

KS WRE HARNESS 



RELAY SOCKET ONLY FOR LHD 
THC RELAY (M21S.MSS3J 




ks 70? 
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N 
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AC SWITCH 



THERMO SWITCH 
EVAPORATOR 

fREEZING PROTECTION CIGAR LIGHTER 

OUTSIDE TEMP SENSOR 

m 



K 



REAR WINDOW 
DEFOGQER SWITCH 



BLDWFR SWITCH 



RESISTANCE GROL) 




TEMP. SWITCH THERMOSW1TCH 
INTAKE PIPE COOLING WATER 



PRE 

FRIC 



H 



K 



BK = BLACK WT = WHITE RE = RED GN= GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE Vi = VIOLEET 
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N 



0 



FRESH AIR BLOWER 



no 



HP IV 



TA 1 



T11 

TO 



IS 8* 



REAR WINDOW 



31 



I 
I 1 

^ 



LOW PRESSURE I C 

HIGH PRESSURE I _ I 

- switc : 



SOLENOID I 
COMPRESS 



1 



[]■ 



T1S 



J 



is 



OL TEMPERATURE [M249) 
SWITCH TORQUE CONVERTS? 




J 


0 

g 

T32 




— 1 


-©— 





33 



34 



35 



36 



COOLANT FAN 1 



37 



38 



OOLANT FA™ i i i 



SURE SWITCH DOOR CONTACT 



m 



ENGINE HOOD 



CONTROL UNIT 

FRESH AT! REGULATION 



BLOWER FINAL STAGE 



AO 



M 



N 
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OUTSIDE MIRROR, POWER SEAT 
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42 
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45 



46 
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48 



49 



50 



B 



D 



MRRGR 

=ASSE-NDER'S SIDE 
1M261. M528I 



^ J A? 

N 



WELQiNG POINT 
I I CONNECTION WITH RELO DATA 
MP EROtM PDtJT 
KS WRE HARNESS 



XL* 



CHANGEOVER SWITCH 
L 



MIRROR SWITCH 



0.75 > 



1= T T * T T T TvijJ T 

^9 i '• r -3 14 15 16 17 16 



3 — / 0 75 WT 



HRROR 
DRIVER'S SIDE 



I/SI 



L 



bb L VS TERM. 31 

1.0 BE A 



mm 

12 13 » 15 16 17 " 



,KS 3 



MP v 



COD 




o, ' ft\:- A/, A ; A:. 



SEAT AT 



^KS167 



SPORT SEAT 
(M383, M387] 



>EAT CUSHION 
HEIGHT CONTROL REAR 



I "7=- 




SEAT CUSHION 

HEIGHT CONTROL FRONT 



MP XII 



MP VIII 



L 



A 



B 
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CONNECTION POWER 
SEAT RIGHT 



30 



KS 4 

~| i ft SB TV 

mpvX 



-[] D 



Jtt,n 



ENTRAt EL EE T RI£ j 



: ■ ■ - f _ . 



T21 




SEAT HEATER 
POWER SEAT f 



INVERSELY IDE' 
WITH LEFT 



'KS 227 



mp v y 



KS 3 



<— — 



n > \ n 



M139. M340I 




KS 337' 



2-WAY SWITCH 



KS227 




T20 



KS 3 



t-w. 



9 ™ 



SEAT EUSHWN 
HEiEHT CONTROL REAR 



SEAT BACKREST 
CONTROL 



2-WAY SWITCH 



^1- 



WRE HARNESS 
ON SWITCH 



_li 



CONNECTION PSWER 
SEAT LEFT 



KS 343 
NG" APPLICABLE WITH M139 
M340. M586, MSB 



SEAT LUMBAR [M586I IM >i 
HEIGHT CONTROL IM51.il . ,__ /\ 

t~~~~ '.z 

SEAT LUMBAR (M5S61 1 ^tT"^ 
CURVE CONTROL (MS13I %Em (m) 



r 3 

in I 



— L 

1.5 BK/W | l 



\ 



t 



KS 337 Wl 
M340, MS1 
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BK = BLACK WT = WHITE RE = RED GN = GREEN YE = YELLOW GR=GREY BR = BROWN BL = BLUE VI = VIOL£ET 
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DELAYINLj 
RE-LAY 



COMFORT SEAT - STANDARD LEFT 

S£AT HEATER 



AND 
IIDHT 




KS 337 



KS.VV 



fH M139. 
3.M586 



SEAT HEATER (M139. M340) 



i-WAY SWITCH 



41 
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O.'j EiL.'K 


/■ :." 





CONNECTION SEAT BACKRES 



N 



LUMBAR SUPPORT HEIGHT 

± ,SX -t; ^ "Tp 




KS 231 



4-WAY SWITCH 



4-WAY SWITCH 



4-WAY SWITCH 



13 





l^-jfcljsl^ 1 



CONTROL UNIT SEAT 
DRIVES "S SIDE 



5..- 



TT 



CONNECTION 
SEAT BACKREST 



3 



(H^ QNGITUDNAL 



I. ISQI/W 
I 1.5 »E/VI 



RELAY UNIT 



nt ai /bp 



LUMBAR 
SUPPORT . 
CURVATURE 



t - 
-o-o- 



12| I ± as 




51 




4* 



1 



1 
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^ HEIGH T FRONT 
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1 
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2 HEIGHT REAR [ |rf- d , 

fc3 4::?ZL! 

-C— (S/- 1 BACKSEST 
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f 1 tONNEmON WITHFH.&BMA 

MP WOUND PDWT 
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LUMBAR SUPPORT HEIGHT " 
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RADIO 
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68 
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MP K 

M p K MP XI I mpv 



MP II 



MP I 
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T3 
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MDDLE RAN3E 
TUNER 



HIGH RANGE TUNER 
DOOR LEFT 




RADIO 

[M158. M686, M 368. M328. M330. M329] 
STANDARD WITHOUT RADIO 



TO 3D 




OEEP RANGE TUNER 
E- PILLAR LEFT 



MIDDLE RANGE 

TUNER 

REAR 



is a 




MPV 



:r - : 



REAR RIGHT 



WELDNG POINT 
I I riON WITH RELD DATA 

W GROUND POINT 
KS WKE HARNESS 



B 



0 
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TUNER 
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BOOSTER (M 494) 



THROTTLE 
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ANTENNA 
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SPEAKER PLUG 
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RADIO BERLIN (M 326} 
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THROTTLE 



SUPPRESSOR 
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63 
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ABS : ALARM SWITCH. TRAILER HITCH 
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75 
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78 



79 
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ALARM SYSTEM (M533) 



DOOR LOCK 
RIGHT 



KS 167 

0.5 BB 



T40 



0 5 



3B 



DOOR LOCK 
LEFT 



1_l!~_T 



,KS 167 
0.5 Ba 



3* 



3£ 



TAILGATE LOCK 



'<-- 



o — 

' i_ . 



CONTROL UMT 



1 



«S 182 



0 5 BK/Ui 



ALARM SYS 

[M553 WITH M4 



LTD- 



ft 



1.0 YE 



-LTD 



T22 



MP IX 

MP II XI 1 ,MPV 




WELDING P0IN T 
I 1 CONNECTION WITH FIELD DATA 
MP GROUND PONT 
KS WIPE HARNESS 



MP XI 



MP VIII 



B 
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HYDRAULIC UMT 
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BK= BLACK WT=WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLEET 



Wiring 



L 


M 


N 


0 


p 
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ji T 5 1 LH 11 \jy->l 






71 


1 
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MP X 
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CONTROL UMT 
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is awe 



WIRE CONNECTOR 



T23 



MP IV 



MP XII 



Vv vv 




I 1 
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TRAILER HiTCH 
(M 203) 



SPEED Sc^tSDR 





15 BR » 
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1.5 BK/RE Si 
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<i 




IS BK/EN R 
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15BK/W7 t 


< 






<- 
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MOTOR, FUEL AND IGNITION, CRUISE CONTROL 
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DISTRIBUTOR LEFT DISTRIBUTOR RIGHT 



■<NOCK 5ENSCF _ 



IGNITION FINAL 
STAGE LEFT 



IENITBN FINAL 
STAEE RCHT 




i - 



BK= BLACK WT= WHITE RE = RED GN = GREEN YE = YELLOW GR=GREY BR = BROWN BL = BLUE V! = VIOLEET 
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■ 2 KNOCK SENSOR 1 
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THROTTLE VALVE SWITCH 



<? DIAGNOSIS CONNECTION 

■C 




— ] J 13 {N 

<2: < X 



AIR MASS SLNSDR 



81 



SHIFT VALVE 
RESONANCE FLAP 



TANK VENT 



TEMPERATURE SENSOR 
OOUPLE NTC 



83 



84 



85 



86 



87 



88 



POTENTIOMETER 
NOT APPLICABL 
WITH CAT. CONV. j 



sf ¥ M M l^j 

L*J L^J L^J L^J l_*J L*J L^J S 

CLNOER 2 CYLINDER 3 CYLINDER 4. CYLINDER 5 CYL9CER 6 CYLINDER 7 CYLNOER 8 POSITIONER 



n ' OXYGEN SENSOR ONLY 
WITH CAT. CONV. 
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90 



M 
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CENTRALELECTRIC 



B 



92 



93 
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96 



jj 5 |C1 7 
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98 
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I ■ I 



LED 21 
EFT S 



■ XJ3-XMV 30M, pu 



; i i e * £ § 



HI 



FUSE OUTPUT FUSE INPUT 
< * 



3 CONTROL UNIT FAtl 

t STB> LIBIT, CBUISE OOMTm. 

5 wheheld webs 

6 ajrcbk»™«g system 

U6HT*L UC*T SWTTCIi BUT 7m PAfe 

7 BCLAT TMHG CGHTRDt IMT 
fGtt LIGHTS 

DIAGNOSIS COWECTBN TERM 15 



HSTSUBft. CWTfiCL LAMPS 
HJ .fc>ra*N. SOl£>)M> VALVE 



KSBEUW5 
' 3i3£.S,;j«tLII)N 



25 (tliS^r LHWEftS 



K VAL5ATE liNlOCM 
DRrt 



77 CONCEALED HEAOHCHT HDTW 



28 SADl'TJ! FAN 1 



- IV S7. tttt 29 SsasTCl! fAH 2 



KZ1 



31 W BEA.M LIT I 



32 W BE« B6IT 



XVII 15 
X* 54 
XV 15 



33 MnHHU. HBtH BEAM 

* ■■>■. -'j.t ir=- 
J5 TUWSENAmtjWLEfT 

* TWK SSjHAL FRONT RIGHT 
37 TUWSWALBEARIBGHT 



ISA 

I [ Jr.xfl 30 



23 FSEStiAK AND FLAP CtHTRa 



-30 10 s« w> 



S £ 



FUSE OUTPUT FUSE 
< ^- 



30b 





IEFT 




ML Ml 
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-■ • 


SI! 


025 
WV30 


FUEL PJP. FFATEfi 

□xseksgb 


UG 


WVSS 
XMII-XXW 35 


43 UCEKSE PLATE 

E*M OP ANTHEM UGHIS 


T22 




i. ASHTKA*. MTfiUtNT- 






45 BQWFOt-JSHT 





<N CH 



- - w 
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CONSTR. COMPONENTS, PLUG CONNECTIONS, GROUND POINTS 



B 



CONSTRUCTION COMPONENTS 



DESIGNATION. FUNCTION 



POSITION IN 
VEHICLE 
LHD RHO 



NOTE 



ABS CONTROL HUT 

ABS CONTROL UMT 

ALARM SYSTEM CONTROL UNIT - 

ALRAM SYSTEM RELAY 

ANTENNA AMPLFCR 

OUTSIDE TEMP SENSOR 

BOOSTER 



- 7cM- 
■ BdN- 



■7cQ- 
-7cP- 



RECEIVER FOR RAOO BERLIN - 
SUPPRESSOR FOR 800STER - 

SUPPRESSOR FOR RADIO 

SWITCHING LMT EX LM1931 - 
EZK CONTROL LMT 



- 7cL 

- 2-JdG 

- HeK 

■ 11eK 
-1M 

■ >;0 



i— 2-: 



-1K.R- 



8dN- 



REAR WINDOW WIPER RELAY 

HIGH PRESSURE ANT LOW PRESSURE SWITCH 

AIR CONDmOHNE SYSTEM CONTROL UNIT 

COOLANT FAN RNAL STAGE 

COOLANT FAN CONTROL UNIT 



COOLING WATER PRESSURE SWITCH 

COOLING WATER TEMPERATURE SWITCH - 
BULB CONTROL LWT 



CLE SPEED CD ADJUSTMENT POTENOMETER 
LH JET ROME CONTROL UNIT 



7dl - 
■BcO- 
2dM — 

■ 8cN-0 - 

- 1cN — 
■ 

• 6cM — 

- 70. — 

■ 7dL — 

- 70L — 

- 10eM- 
is:i [ 

■ 13e0- 



SOLENOO VALVE [AODiTlONAL AR CONOTOCR) ■ 

Ot LEVEL SWITL> 

01 TEMPERATURE SWITCH IM249I 

SWITCHING OEVEE. REDUCED DRIVING LIGHT 

CONTROL FOR AJC1T10NAL AIR CONDITIONED 

SEAT MEMORY CONTROL UNIT LEFT 

SEAT MEMORY CONTROL UNIT REHT 

MRROR MEMORY CONTROL UNJT 

CRJSE CONTROL CONTROL UNIT 

FREEZING PROTECTION SWITCH AIR CON J T ONER - 7cM 7cM UNDER THE WNOSHE-Q WIPER COVER 

■ ON STEERING PROTECTIVE TUBE 

■ ON WINDSHIELD WASHER TANK 

ON BLOWER HOUSMG 

ON SLPPLEMENTARY AlS CONOTttNNG, LEFT- 



- 12*1- 
lOdP— 
10<M- 
• 7cQ — 
■ 7dN-0- 



WARNING BUZZER 

WASHING FLUB LEVEL SWITCH 

RESISTANCE GROUP FOR BLOWER 

RESISTANCE GROUP RJR ADD. AR CONDITIONER 

THE RELAY 

CENTRAL ELECTRIC ■ 

CENTRL INFORMER 

CENTRE WFGRMER — 



■ ScP— 

■ 6cL 

7cL-M- 
T2lD- 
8dN — 

■ 7S1 — 

■ 7dQ — 



-7dO — 
-18cO- 
-2*1 — 

-8CN-0- 
- IcN — 
-K!eR- 
-ScP — 
-6cP — 
-7cQ— 
-7dQ — 
-7D0 — 
-10eM— 
-3eN-0- 
-I3e0- 
• 7ao — 
-i2dN- 
-KldP- 
-10*1- 
-7cL — 
-7dN-0- 
-7cM- 
8tM - 
-fed. — 
-7&-M- 
-T2d0- 



• IN DSVIER'S FOOTWELL ON SC£ PANEL 

- A3DVE CENTRAL ELECTRICS 

- BEHIND GLOVE COMPARTMENT 

- IN CENTRE CONSOLE BELOW RADIO 

BEHJNO CONTROL PANEL RIGHT 

M AR DUET TO GENERATOR 

UNDER THE COVER ON PASSENGER'S SOE SU 

UNDER THE COVER ON PASSENGER'S SDE SILL 

UNDER THE COVER ON PASSENGER'S SIDE SU 

IN CENTRE CONSOLE N FRONT OF RADIO 

■ IN CENTRE CONSOLE BELOW RAOO 

• M PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE ■ 
UNDER THE COOL KIT COVER 



IN FRONT OF AIR CONDTIONING COMPRESSOR RIGHT ■ 
IN HEATE3 BOX 



■ IN ENGINE COMPARTMENT ON FRONT RIGHT ENO PANEL - 

UNDER THE COVER ON PASSENGER'S SDE SU 

»i COOLANT HOSE BEFORE EXPANSON TANK 

ON EXPANSION TANK 



DN PASSENGER'S PARCEL TRAY 

■ IN PASSENGER'S FOOTWELL ON CONTROL UMT CONSOLE 

■ IN PASSENGER'S FOOTWELL ON CONTROL UNIT CCNSDLE ■ 

UNDER THE REHT SEAT ■ 

ON 01 PAN. FRONT 

■ ON TORQUE CONVERTED LEFT SIDE 

■ IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE ■ 

■ ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

IN SEAT 

■ M SEAT 

• IN ORVtR'S FOOTWELL ON SDE PANEL 

- IN CENTRE CONSOLE AT FRONT 



-7dP 



IN CENTRE CONSOLE 3EL0W RADIO 

IN PASSENGER'S FOOTWELL ON FIREWALL - 
■ IN DRIVER'S FOGTREST - 



■ 7* IN DRVER'S FOOTWELL ON SDE PAKE- ■ 



FIELO IN 

WIRE DIAGRAM 



■ MNO 72 

- MNO 72 

■ AB 76.77 

■ E73 

A 6S.JK 66.0 63 
■6 31 

■ HJ 67.68 

- MN 64,65 

- H 64.N 62 

- B 67JH 64* 62 

■ P 28-30 
- L 82-84 

■ OP 17 
-P32 

• AB 34-36 

- 0 39.40 

■ MNO 39.40 

- L 29.30 

• L 29 

- NO 1 

- OP 88 

- J 87-89 

- F 38 
-0 26 

- P 35.36 

- H 2.3 

- EF 39,40 

- K-0 57 

- K-0 54 

- 0 54-57 

- AB 89.90 

- FG 31 

- E 21,22 

- L 28 
-KL 31.32 
-HJ3738 

- P 23-25 



FGH 26,27 
■ FGH 26.27 



B 
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H 



PLUG CONNECTIONS 



K 



CODE 



NUr-tBER 
OF PINS 



DESIGNATION, FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NOTE 



RELI 
WIRi 



: i 

T2- 

13- 

T4- 

T5- 

T6 

T7- 

T8- 

T9- 

T10 

T11 ■ 

T12 ■ 

T13 - 

T14 - 

T1S ■ 

T16 ■ 

T17 ■ 

T1B - 

TV 

T2G 

"2" 

T22 

T23 

T2A 

T2S 

T26 

T27- 

T28 

T25 - 

--: - 



2 

■ 3 - 

■ 1B 

■ 18 

3 - 



T31 ■ 
T32 
T33 ■ 
T34 - 
T35 ■ 
T36 
T37 - 
":: 



T39 
T40 ■ 



T41 

T« 

T43- 

T44- 

T4S ■ 

T46 

[i 7 

T48 



150 ■ 
-"' - 



- 2 — 

- 2 — 

- 2«2 

- 2«2 
2*2 
2x2 
14 - 
14 

- 14 - 

- 14 - 

- a — 

- 4 — 

- 6 — 

- 2 — 

- 2 — 

- 4 — 

- 2 - 
-4 — 

- 6 — 

- 4 — 

■ 3 - 
I 

8 — 
-1 — 

■ 14 - 

■ 12 - 

■ 4-2 ■ 

2 — 

3 — 
3 — 



2 - 
■12 

8 - 

3 - 
2 - 
6 - 
6 - 



■ GLOVE BOX LAMP 

■ ENGINE COMPARTMENT LAMP, HEATED SPRAY JET RIGHT - 
LTQCR DRIVER'S SD;" ■ 



LH CONTROL UNIT - 



THE wiper system cover ■ 



- DOOR PASSENGER'S SIDE ■ 

- COUNTRY CODING RHD 



-7cQ- 
■ 7cL - 
•64 - 



-7cL - 
-7cD- 
-WO - 



• ABOVE PARCEL SHELF. DRIVER'S SOE - 

- ABOVE EZ«, LH CONTROL UNIT 

■ BEHIND CONTROL UNIT CONSOLE 



TRANSMISSION 

LICENSE PALTE LGHTS 

DOOR EONTACT SWITCH TAILGATE 
REAR WIRE HARNESS / B-PILLAR - 
B- PILLAR / TAIGATE 



UNDER THE SPARE WHEEL COVER 
UNDER THE TOOL KIT COVER - 



UNDER CARPET IN FRONT OF TOOL KIT 



■ SIDE MARKER LAMP _£FT REAR - 
SIDE MARKER LIGHT RIGHT REAR 



■ BRAKE PAD WEAR CONTACT. SPEED SENSOR' LEFT FRONT ScP - 

■ BRAKE PAD WEAR CONTACT, SPEED SENSOR RIGHT FRONT 5cM - 

BRAKE PAO WEAR CONTACT, SPEED SENSOR LEFT REAR 16d0- 

BRAKE PAD WEAR CONTACT. SPEED SENSOR SIGHT REAR 16d0- 



■ 16dO— 
- 18cN 18c 0 

18c0 18c 0 

■ 13(t 13dQ UNDER T HE PASSENGER SIDE REAR TRIM PANEL - 

■ 13dN- 13nO ABOVE THE REAR-UD PANEL — ■ 

■ 18cO UNDER THE TOOL KIT COVER 

18cm UNDER THE TOOL KIT COVER 



FRONT END / ENGNE WIRE HARNESS 

■ INSTRUMENT PANE1 - / REAR WIRE HARNESS 

- SEAT DRIVER'S SEE ■ — 

- SEAT PASSENGES "S SIDE . 

- ALARM SYSTEM ■ 

- ABS 

■ TRAIER HTCH 

■ SUN ROOF _ 

- HEATED SPRAY JET I 

- RANGE INDICATOR — 

- PULSE SENDER 



■ 3d"t - 
74 • 



¥1 ■ 



- AIR CONDITIONING SYSTEM 

- AIR CONDITIONING SYSTEM ■ 

- INSIDE TEMP. SENSOR FDR AIR CONDITIONER 

■ AUTOMATIC TRANSMISSION 

- ALARM SYSTEM / ENGINE HOOD CONTACT 

- ADDITIONAL AIR CONDITIONER — 

- ADDITIONAL Afi CONDITIONER 

- DDDR DRIVER'S SHE BY SEAT AND MIRROR MEMORY 

- DDDR PASSENGER'S SIDE BY SEAT AND MIRROR MEM3RY ■ 

■ LOUDSPEAKER LEADS VEHICLE WITHOUT BOOSTER • 

- PLUG BRIDGE INSTEAD BOOSTER THROTTLE 

■ ALARM SYSTEM / DOOR LOCK 

■ ALARM SYSTEM / DOOR LOCK 



- 10eL- 

- ML - 
-64- 

- 64 - 

- 13dL - 

- UQ - 

• ahP - 

- 16UQ- 

- 8cN - 
-8xN - 

■ 8cN - 

- 16dO- 

- 6dL - 

- 12dN 

- 64 - 
-7c0- 

- 7cL - 

• TleK- 

■ tteK- 

■7cL - 

■ 7cO - 



SiP- 
ScM- 
16UD- 
16dD- 
3:M- 
7dL - 
10eL- 
•10bO- 
■6dQ - 
6dQ- 
6dQ - 
13dQ- 
6c0 - 
BbM - 
16dD- 

ecM - 

BcN - 
BcN - 
16d0- 
6dQ - 
12dN 
6d0 - 
7cL - 
7c Q - 
■11eR- 
11eR- 
7cO - 
7rt - 



■ IN ENGKE COMPARTMENT AT SUSPENSION STRUT MOUNT 

■ N ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

UNDER THE SPARE WHEEL COVER 

UNDER THE SPARE WHEEL COVER 



IN ENGINE COMPARTMENT AT RCjHT WHEEL HOUSING 
NEAR CENTRAL ELECTRICS 



- UNDER THE SEAT. ADVANCE SEAT 

- UNDER THE SEAT, ADVANCE SEAT 

- UNDER THE CENTRAL ELECTRICS ■ 

UNDER THE CENTRAL ELECTRCS 

• UNDER THE CENTRAL ELECTRICS 

■ UNDER THE PASSENGER SIDE REAR TRIM PANEL - 

- UNDER THE WIPER SYSTEM COVER 

• UNDER THE INSTRUMENT SCUTTLE 

- UNDER THE SPARE WHEEL COVER 

■ IN CENTRE CONSOLE 

■ IN CENTRE CONSOLE 

■ IN CENTRE ZONSDLE ■ 



■ UNDER THE SPARE WHEEL COVER 

■ UNDER THE CENTRAL ELECTRICS 

ON SUPPLEMENTARY AIR CONDITIONING. RIGHT - 

■ UNDER THE EENTRAL ELECTRICS — ■ 

■ ABOVE PARCEL SHELF, DRIVER'S SDE 

- ABOVE EZK. LH CONTROL UNIT ■ . 



■ UNDER THE BOOSTER COVER ON RIGHT SILL - 
UNDER THE BOOSTER COVER ON RIGHT SILL - 

ABOVE EZK. LH CONTROL UNIT 

ABOVE PARCEL SHELF. DRIVER 'S SIDE 



■ ALARM SYSTEM / WRE HARNESS B- PILLAR 

■ WIRE HARNESS B-PtLAi? / TAILGATE LOCK 

■ IGNITION FINAL STAGE / CONTROL UNIT 

- DIAGNOSIS CONNECTCN ■ 



■ CODING ELEMENT FOR GNITION SYSTEM ANO LH-JE TRONIC 

■ OX SENSOR . ■ 



• FRESH AIR BLOWER 

■ AUTOM. TRANSM . COULING TO CEARBOX WIRE HARNESS 

■ AUTOM, TRANSMJSSDN, COULING TO REAR WIRE HARNESS 




UNDER THE PASSENGER SIDE REAR TRIM PANEL - 

ABOVE THE REAR-UD PANEL ■ 

UNOER THE CENTRAL ELECTRICS 

UN CONTROL UNIT CONSOLE 

ON CONTROL UNIT CONSOLE 

UNDER THE CENTRAL ELECTRCS 

ON BLOWER HOUSING ■ 

UNOER THE SPARE WHEEL COVER 

MJi - ' -E S-ARE WHEEL COVER 



- 02.01 

- C4Xf 

■ H1.GH 

■ JtMK 

■ G3 



- 0S.J2' 

- PS 
-N9 

- LM10J 
-K10 

- 010 

- 02 

- H22.h 

- J22.0 

- L22.0 

- L22.P 

- N026. 

- E13.J; 

- KL43J 

- H42.F 

- D7S-' 
-M76 

- L79 

- E12 

- C12 

- AB24 

- J29 
-F33 

- F33-_= 

- BC33 

- 035.D 
-L3B 
-G39 

- F36 

- C59-E 

- C51-5 

- BC67 

- 066 
-C72 
-C73 

-C73 
-C73 

- K83-I 

- 08Z-I 

■ 084 

■ 089 

• M32 
A23 

• BC85. 
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- 02.013 

- C4.C11 

- m r GK r C«,C55-58 r B68 

— J1.MW.C42.C54.C6E 

- G3 

- 0S.J29 

- P6 

- N9 

- LM10.N31-32 
-K10 

— 010 
-02 

- H22.N75 

- J22.075 

■ L22075 

- L22.P75 

- N02fc,032-33.JK39.CD83 

- E13J2S 

- KL43.H46.F5S-&0 

- H42.F51-53 

- C75-77.E83 
-M76 

-L79 
-E12 
-C12 

lm<t 

— J29 
-F33 

- F33-34 
-BC33 

- 035.D86 

- L38 

- G39 
-F36 

-ES9-60 

- C51-52 
-BC67 
-D66 

■ C72 

- [73 

-C73 
-C73 

- K83-8i 

- 082-83 

- 084 

- 089 
-M32 

- A23 

- BC85.M2 



GROUND POINTS 
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DESIGNATION, FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NOTE 



MP I - 
MP I - 

MP I - 
MP IV - 
MP V - 
MP VI ■ 
MP Ml • 

mp vn 
if ■ 

MP X - 

MP XI - 

v- , . 



BODY FRONT LEFT 

BODY FRONT RS-T 

WHEEL HOUSINE WALL FRONT RIGHT - 

STEERING E0NSOLE 

FIREWALL 



BODY REAR ■ 

GROUND STRAP BATTERY - 

ENGINE POWER 

ENGINE ELECTRONICS 



WHEEL HOUSING LEFT OUTER - 
WHEEL HOUSING SSHT INNER - 
WHEEL HOUSING ,EFT INNER - 



■ IcO- 

■ 2cM- 
-3cM- 
-8cP- 
- 8*t- 

■ 16dO- 

■ IBdO - 

■ 6C0- 
-&N- 

■ 3dQ - 
. _ 

■ : — 



■ IcD - 

■ 2cM- 

■ 3cM- 
■8cM- 

■ 8dM- 
■ 16dO - 



18dO - 



■6c0 
- 6cN 
• 3dQ ■ 
-5cM- 
■ ScP ■ 



- M ENGINE COMPARTMENT AT FRONT END PANEL 

■ IN ENGINE COMPART. NEAR AIR CONDITIONING C0NDEN5FH 

■ IN ENGINE COMPARTM, B6HT SOE ABOVE IGNITION COL 

■ ON STEERING CONSOLE. BELOW LEFT 

■ ABOVE CENTRAL ELECTRCS 

■ UNDER THE SPARE WHEEL COVER 

■ UNDER THE TOOL KIT COVER 

DM UPPER CRANKCASE. REAR LEFT 

■ >J UPPER CRANKCASE. REAR RIGHT 

■ 3EHND ABS HYDRAULIC LIN.T 

■ N ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

■ N ENGINE COMPARTM. GN LEFT SUSPENSION STRi^T MOUNT 
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Coordinates 

Sheet 1 1-10 Lights Row 

Sheet 2 1-10 Lights USA 

Sheet 3 11- 20 Body 

Sheet 4 21- 30 Instrument Cluster and Senders 



t 5 31- 40 Engine Cooling, Heater, Air Conditioner 

Sheet 6 41 - 50 Outside Mirror, Power Seat 

Sheet 7 51 - 60 Seat and Mirror Memory 

Sheet 8 61 - 70 Radio, Alarm System 

Sheet 9 71- 80 Antilock System, Tire Pressure Control, 

Porsche Lock Differential, Traitor Coupling 

Sheet 10 81 - 90 Motor, Fuel and Ingnition, Cruise Control 

Sheet 11 91-100 Central Electric 

Sheet 12 Constr. Components, Plug Connections, 

Ground Points 
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The wiring diagram comprises of 1 1 individual wiring diagrams and 1 sheet construction 
components, plug connections and ground points. They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a 
dash-dot frame. 

This part of the central-electrical system shows all the lines and relays required for the 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1 , with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system 
refer e.g. from A 1 1 15, to the "initial element", from A 21 25 to module element. 
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SM = WEEN 



YF , YE! row r,R ; &REY 
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Bl = BLUE 
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SHE MARKER 



STOP LIGHTS 
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switch mi 
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0J POWER WINDOW 



^*™!S F0R PUSH BUTTBK 



EWER'S DOOR 



SWITCH FOR 
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LOCK CYLINDER FCS 
PASSEN&ER'S OGOR 



□RIVE 



PUSH BUTTON SW TCH 
FOR POWER WINDOW RIGHT 



. «t «, ruuiTiymw; TAILGATE TAILGATE 

£™ ™ TAILBATE UNLQCKIMG lmqcKINQ UNLOCKING 
POWER WlNOff* DRIVE SWITCH LEFT SWITCH fflGHT 
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INSTRUMENT CLUSTER AND SENDERS 
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OUTSIDE 
T EMP- SENSOR 



RESISTOR 

INSTRUMENT LIGHTS 
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OUTSDE TEMPERATURE 
SENDER - -FUEL LEVEL 
SENCtR - COOLING WATER TEMPERATURE 
TERM. SS D 
TERM SI [CARGO- 1 
01 PRESSURE SWITCH 
CHARGE A* PRESSURE 
SENDER - OL PRESSURE 
BRAKE PAD 1 
L-JETRONIC 
TERM. TO 
SPEED 

TRAILER ~URM SIGNAL 
3RDUNC 
TURN SIGNALS 
tfGHBEAM 
TERM IS ICAR5D 0 

PSO - WARMffi FUNCTION 
REAR LIGHT 
T«f_ PRESSURE 
PORSCHE LOCK OFF. - FUNCTION 
WASHING FLUID LEVEL 
CENTRAL LOCKS 
A1RBAE 
PARKING BRAKE 
STOP LIGHT SWITCH 
STOP LIGHT, BULB CONTROL UMT 
COOLING WATER LEVEL 
COOLING WATER PRESSURE 
HI LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUB 
BRAKE PAD 2 

TERM 30 
TERM. 30 
TERM. 31 
TERM, 31 
TERM'S 
TERM. 15 
RADIO RX 
RAOO TX 
BUITON iTDPI 
BUTTON ILDWi 
BUT'OK (PfiESSl 

i 

DLA6N0SIS ON/OFF 
DIAGNOSIS K 
SEAT BE.T WARNING 
SPEllO^E"E= ??jr 
BlfTTW (PULL) 
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CAT 

SWITCH STEP tSJ/SSI 

TERM. 58 
BUZZER EQNTACT 



-QD 



30 



iPft 



. i— t 



MP IV 



hie 



1ARKED LEADS 
: WIRE HARNESS 



£ r j 



A 



SPEED WARWC 
BUZZES fM315t 



i-NFO SWI rCH 



B 



Printed m Germany - XXL T988 



H 



K 



mi fluid l:vel 
xto. SWITCH 
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BACKUP LIGHT SWTTO 
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OUTSIDE MIRROR. POWER SEAT 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



B 



HfRK 

PASSENGER 'S ME 

Y 1 r r t 



□ 

I I nWfEOTEN WT!H FELD DATA 
MP PCWT 
KS WRE HARNESS 



MP<1 MP XI 



MP ( 



MP 




HP XI 




SEAT CtJSHCN 
mceht cmna RGNT 



^ : : ' ; jw* 



B 



Printed in German/ - XXI. 1988 



r 



H 



K 



CONNECTION POWER 
SEAT ftBHT 



SEAT HEATEf 
POWER SEAT 



AVERSE Lf III 
WITH LEFT 




K5 337 W I 

M340, M5' 



BK • BLACK 



WT • WHTE RE * SEC 



EN - 



K 



VE = miW BR = BREY BR = BROWN 



BL = BLUE 



V! - VIOLET 



Wiring 



97 



M 



N 



ADJUSTABLE SEAT HEATING 
[M139. M340J 




_ "j l i 



50 



TH W139. 



M 



N 



Current Flow Diagram 97-321 



Wiring Diagram Type 928 S Model 89 Sheet 

SEAT AND MIRROR MEMORY 



51 



52 



53 



5^ 



55 



56 



57 



58 



59 



60 



B 



is 



; i— 

IE 



OS 
5S 



MEMORY SWITCH RCHT 



T: Ml 



.41 5 



— 3 



0 S -rt/O) 



0 



s CONNECTION 
j MRROR 

0 75 ffi/SU 



DOCS HARASS PASSEUEER SJ3E 
T37 



as vi /te 



C.5 WT/01 



0 75!»/H. 



075 WEE 



0.75Bl4it 



C! WT 



{l5 nr/m 



OSBK/ES 



OS M/YJ 



o.s 



0.; 6B/VE 



Q.5BK/3t 



BUTTON PANEL 
PLUG 14-PM S.LI 
VB IV IRLi 



15 BK 



-<W- KiTaiiftKr 



D 75 VT/OT 



*r~ .-> 



051 



07b YE 



T4 



0 p , '(E/tfT 



If 



5.75 iL-S' 



0,^5 BL/SK 

075BK/RE 



0.7? BE 



O.S YE/EL 



T3 



-> 



> 2 



->- 



&5 9I/VT 



MEMORY SWITCH LEFT 



J4i 



-> 



^ bp/ek 



0.5VE/SH 



0 5YE/wr 



05 YE/RE 



0.5 YE/BS 



O.T 1 ; VT7EK 



0.7S 6K/y£ 



GROUND 
SREVALL LHO 
STEERING CCWSC 



;:t;;;jj7; J I f j JI 1 1 J II I ( 

. 1 icosiTsoL Lisrr mirror 



■ BBfPUIMRNilfT. 
| HOTMIUFT 

i lllljl ; 

fan 



: : i : i ; ; 

i : f : i i : 



►7 MBtH&f 

111 1 



5 2-: : i 

I i . : 

s e a x 



nswr/BK 




GROUNC 
STEERING CONSOLE L> 
F'SEWALL RHD 



PASSENSER COMPARTMENT 



va iv irl) E^LJ- 



'5RE/WT 



0.5 'WT/RE 



M WT/BL 



O.S WT/» 



0 5 WT/IE 



OOQR HARNESS DRIVER SIDE 



B 



Printed in Sermcny - XXL 1988 



■y. -- black 



WT.W 



1 



H 



K 




J 



F 




G 


1 H | 


J 


I 


K 




tit 


RE = REO 


91 - GREEN 


YE » YELLOW 


LS = SKY BR - BRDWN 


BL = BLUE 


VI = VIOLET 







Wiring 




Current Flow Diagram 97-323 



Wiring Diagram Type 928 S Model 89 Sheet ; 

RADIO. ALARM SYSTEM 



r 



B 



D 



61 



IM326) 

r i 



62 



63 mm 



64 







65 



•Si 



Aw T 3° 



BBfOGE 



66 



67 



68 



SPE-^tlt PUJ6 
OEEP RANGE TU€S 
1ST VEUOW 



69. 



spewed nm 



ROOF ANTE*** 
(M326) 



y 



i : : : i : : 



SUPPRESS 



70 




ED- 



11 



ANTENNA 
KTEN5EH WIRE 
!NOT Mi26) 



f*T= 



ih'iini 

i^BO^RATGNOTNTRffi 



ill 



LTU 



AflTCW 
EXTENSION WKt 

IM32U 



LL 0 _^ 



HI 



:■ : ■ RECOVER 



KZ(3 (H326I 



connection plan booster 




Y 



MP ¥ 




SPEWER. PlUfi BEAR ,£FT 

■mow 



NF-WBE 



FREQUENCE SW 
DOORlEFT 



MOH RANGE 
RAOC SPEAKER 

FROHT LEFT 



MOCLE RANK 
SPEAKER 




DEEP RANEE 
SPEAKER 




MIDDLE RANGE 
SPEAKER 



HCH RANGE 
RADIO SPEAKER 



CONNECTION F 



ANTENNA 

EXTENSION WKE 
ai 




B 



D 
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H 



K 



k 5 • 

!_!_ 



-CD- 



LEFT 



T T3 



5QGSTD?- 



ill 



eh 



inuiff 



T4 



i F f 



KS4- 



US 167 SIGHT 



11 



FREQUENCY SWITCH 
QOOft RIGHT 



F6H P 
?*JjO SPEAKER 

FRONT RIGHT 

W3DLE RANGE 
SPEAKER 



KSfcq LEFT 



DEEP RANGE 
SHAKES 



KS 69 RIGHT 



REAR RTjHT 



MCCLE RANGE 
SPEAKER 



RANGE 
RADIO SPEAKER 



'lAN radio 



HP IX 




MP MB 



LEFT 



ALARM-PRMED 
OR LAMPS 



ZS) 



n 



KS-fe? LEFT 



H 



(eTD- 



RKHT 

V \ 

Q 

n 



® p 



y 



KS 167 RIGHT 



30 



24 



3 



x- 



i 




XVI • ?K 
CENTRAL t I TRIE 




D WELDII 

I I mm 

IP GROIN 



K 



3K - BLACK 



WT . WHITE RE - SEE GN ■ GREEN 



YE . YELLOW GR . GREY 



BR ■ BROWN 



SL . BLUE 



V! • VIOLET 



Wiring 
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L 


M 


N 


0 


P 






61 



ALARM SYSTEM 

(H533. M525I 



TAILGATE LOCK 



3UP=3fT!N6 FRAME 




II 

is 



6 POINT 

now with field cat a 

!J POINT 
ARNES5 



M 



N 
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ANTILOCK SYSTEM, TIRE PRESSURE CONTROL, PORSCHE LOCK DIFFERENTIAL, TRAILER COUPLING 



71 



7z 



73 



74 



75 



76 



77 



78 



79 



80 



B 



ABS - ANTILOCK SYSTEM 



SQLEICD VALVE 
(M22X 



T 



HYDRAIIi C IMT 
ABS 




Bill 



r 



■ 



5k 



CtMT^DL UNIT ABS 

CONTROL UMT ASS - PORSCHE LOCK [ 

1 CDMPARTM NO.. VARIANT WTTH 35- 
ill C3MPARTK NO . VARIANT WITH 55 



■ 



^3- 




g|WT 



- • 



Hi!;;!;!!!! : ' 



HD- 



WIRE CONNELTOS 

HQ'S I 



PUMP IM221J 



PUMP RE LAIS 
(M2211 




33 



_ 



TT7T 




MP VI 
— 

T : 

T* 



a 

i | ' 



its ESS 

REAR RIGHT 
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H 



M593I 



»S0 - PORSCHE LOCK DFFERENT1AL (M221J 




MP IX 
MP III MP XI | 



MP I 



am left 



Si 5 

■±i 

FRONT RIGHT 



£1 

F30NT LEFT 



ay 



i CONTROL UMT 
TIRE PRESSUW 



RDK - TIRE PRESSURE CO 
(M4821 




H 



K 



WT - WHITE 



EN [ 



TE - TQiDW 



jfi = [rtETr 



3<i - 3R0WN 



a - BLUE 



v! . viarr 



Wiring 9 7 



L 


M 


N 


0 


P 














71 








PLUG SOCKET 
TRAILER COUPLING 







-GO 



T 
4 



KS 3 



CONTSQL 



vlTROL 



TRAILER COUPLING 
(M 208) 



A A 



- rrm 
31 



1WI MJS 



-r 
^3 



LtNTRAL ELETTRt 



It 



* sp V © 



y 

gj 

=! 

B 



T24 



*5 %1 



74 



73 



75 



76 



77 



78 



M 



N 



WELLING POINT 
] | CONNEHION WITH FIELD DATA 
MP StOMD PCtNT 
K5 W*E KARNTSS 



80 
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MOTOR, FUEL AND IGNITION, CRUISE CONTROL 



B 



81 



WE L DUG TOVT 
I I CONNECTION WFTH FIELD DATA 
MP GROUND PONT 

<s wire Harness 



82 



83 



STARTER 



84 



85 



86 



88; 



89 



90 




5 / SWITCH 



CLUTCH 
SWITCH 



B 
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3K = BLACK 



10 




Wiring 
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M 



N 



v :r KNOCK SENSOR 2 KNOCK SENSOR 1 

I I I 1 



NPIX4V 
MP It HP , XI \ ,MPV 



— -OB 



52 2S? §2 32 



i4 iin? 




81 



83 



AJR MASS SLNSOR 



84 



85 



SHFT VALVE 



TANK VENT 



TEHPERATUfif SENSOR 
DOUPLE NTC 



POTENT O^EH 
NOT APPLICABLE 
WITH CAT CONV 



86 



87 



88 



OXYGEN SENSOR ONLY 
WITH CAT. CONV. 



DLL SPOT 
CYLINDER CRUDER POSIT.DNER 
,5 8 



10 



N 



90 
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CENTRAL ELECTRIC 
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11 



H 



K 



- — G 



1 



ST £T rT sF nT j_ 



y a J pjT y sj 



ec si a, * a 



INPUT 



H 

REAR WllfflOW DEFOGGEfi 



- — H 



ii 

i\T pj =i ?tj 



1 




m P £ « ™ 



9 9 £ 

S g a 



- 2 n 



IV 

RELAY X 



5 



8fe 

a S 



—J 



1 



I I til t ! I 

* i e ? s ¥ a 1 1 « 



POWER MUM REELILAT 



PUSHES 




HIT KM 



S 
-- 



I 



* C £ / — 

3 




SUPPRESSOR 



£ B 5 

5 

± 




XIV 

STARTER 



XV 




XIX 

HEADLIGHT OEAMBK 



Hff 



£ c * 
S S " 

J. 1 



$2 

a 



XX 

FUEL PUMP 



8 £ 



XXi 

NSOE I'&MS 



8* £ 3 a 



XXfl 

BACKUP LIGHT ffCtfl 



- -s 



I 



5 » 



5 » 

3 a 



!rf M 



» ^ 3 a = j> 

i 3 I i $ s 




i c 1 i. ? 



_ 



H 



eL¥l?L ?L?L 



L 



K 



RE - RED 



2: = CP: FM 



YE . YELLOW GR . GREY 



BR = 8RCWV 



BL - BLUE 



v\ - VIOLET 
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CONSTR. COMPONENTS, PLUG CONNECT., GROUNO POINTS 



B 



D 



CONSTRUCTION COMPONENTS 



DESIGN A TON. FUNCTION 



ASS/PORSCHE DFFES, LOCK CONTROL UMT- 
ABS/PDRSCHE OFFER. LOCK CONTROL IMT- 

ALARH SYSTEM CONTROL UNIT 

ALRAM SYSTEM RELAY — 



POSITION IN 
VEHICLE 
LHD RHD 

7rB 



7cQ- 

-7cP- 



ALARM SYSTEM ADDITIONAL CONTROL UNT- 

DUTS1DE TEMP. SENSOR — 

ACCEl ERATING SENSOR ■ 

BOOSTER — -.. 

RECEIVER FOR RACK BERLIN — 

SUPPRESSOR FOR RAOC BERLIN -- - - — 

SUPPRESSOR FDR RACK — 

SWITCHING UNIT EX 1M1931 

EZK CONTROL UNIT 



NOTE 



ti DRIVER'S FOOTWELL ON SIDE - 

ABOVE CENTRAL ELECTRICS 

BEHIND GLOVE COMPARTMENT 

IN CENTRE CONSOLE BELOW RADIO ■ 



REAR WINDOW wp£R RELAY 

UGH PRESSURE AND LOW PRESSURE SWITCH - 

AIR CONDITtONNG SYSTEM CONTROL UNIT ■ 

COOLANT FAN FINAL STAGE — . — . 



COOLANT FAN CCJiTRDL UNfT 

COOLING WATER PRESSURE SWITCH — 
CDDLING WATER TEMPERATURE SWITCH - 
BULB CONTROL UNIT . - _ 



OLE SPEED CO ADJUSTMENT POTENCMETER - 
LH JETRONIC CONTROL OMIT 



— 7cM — 

— BtW — 

— BON — -8dN !N CENTRE CONSOlC Bf.LTw RADIO — — 

— 2-3dD -2-3d8 - W AIR DUCT TG GENERATOR 

— tteU 10eQ UNDER THE LEFT SEAT 

— HeK 1feR UNDER THE COVER ON PASSENGER'S SIDE SLL 

— 7cL U FRONT PASSENGER'S TRAY — — 

— ITeK— — _ UNDER THE COVER CN PiSSENGER'S SIDE SILL 

— 8d0 — ~SdO N CENTRE CONSOLE : 'N FRONT OF RAOB 

— BdN— IN CENTRE CONSaE BELOW RADIO 

— 7dL 7d0 IN PASSENGER'S FOOTWELL ON CONTROL UW1 CONSOLE 

~ IBcO ■ 18tO UNDER THE COOL KIT COVER 

— 2dM — 2dM — H FRONT OF AIR CONDITIONING COMPRESSOR RO-T ■ 

— BcN-0— flcN-O— IN HEATER BDX — 

— tN W IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL - 

— 1GeK — -10sR UNDER THE COVER ON PASSENGER'S SIDE SILL 

— 5cM ScP IN COOLANT HOSE BEFORE EXPANSION TAW 

— 6CH — -6cP ON EXPANSION TANK — 

— 7:L 7cCI ON PASSENGER'S PARCEL TRAY 

— ™L 7dQ— In PASSENGER'S FOOTWELL ON CONTROL UMT CONSOLE 

— 7UL 7dO — fN PASSENGER "S FOCTWELL ON CONTROL UN'T CONSOLE 

— rm— nao — behind the lh rear wheel — ■ — — 



solenoio valve locx dffepfntial - 

solenoid valve udqitional air conditioner; — ■ w*n — ioeM — under the right seat- 

LTIL LEVEL SWITCH — . 3£N-0— 3eN-0- ON QL PAN, FRONT - 

OIL TEMPERATURE SWITCH (M249I ■ 
PUMP LOCN DIFFERENTIAL - 



PUMP RELAIS LOCK OPFERENTlAL 

SWITCHING DEVICE. REDUCED DRIVING UOHT ■ 
CONTROL FOR AGOTIONAL AIR CONDITIONER ■ 
CONTROL TIRE PRESSURE COtdTROL UNIT — 

SEAT MEMORY CONTROL UMT LEFT 

SEAT MEMORY CDN~RDL UNIT SIGHT — 

MIRROR MEMORY CONTROL IfltT 

CRUSE CONTROL CONTROL UNIT — 



■ 13eO — 13eG — ON TORQUE CONVERTER LE=T SIDF ■ 

■ 17d(t ■ — 17(10 — BEHIND THR LH REAR WHEEL 

TfedCr — T&BO — UNDER THE SPARE WHEEL COVER - 



— — 7»J M DRIVER'S FOOTWELL BELOW THE FOOT REST . 

12*1 12dN ON SUPPLEMENTARY AR C0NOITI0NIN5. RIGHT - 

7cP 7cM — ON INTBJMENT PANEL —- 

■MP KMP N SEAT — 

TOM— W— it SEAT — 

7C0 7cL IN DRIVER'S FOOTWELL DN SIDE 

7dN-0 — 7dN-C — IN CENTRE CONSOLE AT =RONT 



FREEZING PROTECTS SWITCH AIR CONTJT0O— 7tM 7cM UNDER THE WWDSHELC WIPER COVER 

RESISTOR INSTRUMENT LIGHTS ■ — 7eP — 7cM UNDER THE STEERING CONSOLE 

WARNING BLIZ2ER SCP — 801 ON STEERING PROTECTIVE TUBE 

WASHING FLUB LEVEL SWITCH — 6cL 6cL ON WINDSHIELD WASHER TANK — 

RESISTANCE GROUP ^CR BLOWER— 7CL-H-7CL-M- ON BLOWER HOUSING — 

RESISTANCE GROUP FOR ADO. AJR CONDfTIOJiER 12tJ0 — 12d0 - 

-IME RELAY — SrjN 



EEN7RAL ELECTRIC 

GNTIQN CIRCUIT CONTROL CONTROL UNIT 



- ON SUPPLEMENTARY AJC C0NLTITI0N1N6. LEFT - 
■ N CENTRE CONSOLE BEljW RADIO ■ — 



■ 7dM 70P IN PASSENGER'S FOOTWELL ON FIREWALL ■ 

■ 7dl 7dQ ON CONTROL UNIT CONSOLE 



HELD IN 
WIRE DIABRAM 



■- AB 73-76 

- AB 73-76 

- OP £7.63 

- LM A2.63 

- OP 64.65 

- G 31 

- K 73 

- FB 62.63 

- C66 

- A62 

- C62 

- P 23-30 

- I 32-B4 

- OP 17 

- P 32 

- AB 34-36 

- 0 39,40 

- MNO 39.40 

- MN 29.30 

- m 29 

- N01 

- op ae 

- J 87-89 

- C 72 

- F 38 

- D ZS 

- P 35,36 

- B 77.76 

- 8 79.80 

- H 2.3 

- EF 39.40 

- K 76-78 

- K-0 57 

■ K-0 54 

- 0 S4-S7 

■ AB 89,90 

- FG 31 

- DE 2122 

- D 30 

- M29 

- KL 3132 

■ HJ 37,38 

■ P 23-25 



■ HJ B1.8Z 



B 
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H 



K 



PLUG CONNECTIONS 



CODE 



NUMBER 
OF PINS 



DESIGNATOR FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NO~E 



FIEl 
WIS 



TJ6 ■ 



GLOVE BOX LAMP - 

■ ENGNE EDMPARTMENT LAMP. 

■ DOOR DRIVES 'S SOE ■ 



• ODOR PASSENGER'S SOE 
COUNTRY COOING R-C — 



. 7cl 7d3 ABOVE EZK. LH CONTROL UNIT — 

■ 6CO 6c0 — UNDER TT£ WIPER SYSTEM COVER — 

■ 7cQ 7cL ABOVE PA SEEL SHELF. DRIVER'S STK 

- 7c L 7c0 ABOVE EZf, LH CONTROL UNIT 

ML feUC BEHIND CCNTSOI UNTT CONS&E 



■ TRANSMISSION 

■ LICENSE PALTE LIGHTS • — 

■ DOOR CONTACT SWiTCH TAILGATE ■ 
- REi.fi WIRE HARNESS / S-PILLAR — 

■ B -PILLAR / TAILGATE 







OE MARKER LAMP LEFT REAR . 
DE MARKER LI EH* RIGHT PEAR - 



■ BRAKE PAO WEAR CONTACT. SPEED SENSOR LEFT FRDNT — 
BRAKE PAD WEAR CONTACT. SPEED SENSOR SBHT FRONT- — 
BRAKE PAO WEAR CONTACT, SPEED SENSOfi LEFT REAR — 
BRAKE PAO WEAP CONTACT. SPEED SENSOR RIGHT REAR — 

FRONT END / EHtJNE WIRE HARNESS ■ — 

INSTRUMENT PANEL - / REAR WIRE HARNESS — 

■ SEAT DRIVER'S SCE ■ — ■ 

- SEAT PASSENGER "5 SEE 



■ 1SCO 

ISrN 

5cP SU= - 

5CM 5CM ■ 

. ted Q lAtJO- 

16dC KdO- 

HtM 3lM - 

70. 7dL - 

TOeO 10«_- 

TCeL 10eO- 



16d0 UNDER THE SPARE WHEEL COVER . — 

-18cB UNDER THE TOOL KIT COVER 

TScD— UNDER CARPET <N FRONT OF TCEL KIT 

13dO UNDER THE PASSENGER SIDE REAR TRIM PANEL ■ 

13aO ABOVE THE REAR -LB PANEL ■ - 

— — UNDER Tit TOOL KIT COVER 

UNDER THE TOOL KIT COVER — ■ 



- IN ENGKE COMPARTMENT AT SUSPENSION STRUT MOUNT - 

■ IN END WE COMPARTMENT A ( SUSPENSION STRUT MOUNT - 

- UNDER THE SPARE WHEEL COVER 

■ UNDER THE SPARE WHEEL COVER — 

■ IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING 

■ NEAR CENTRAL tLECTRCS 

■ UNDER THE SEAT. ADVANCE SE 4T 

■ UNDER ^H£ SEAT. ADVANCE SEAT — 



ABS 

T BALER COUPLING 
SUN ROOF 



■ HEATED SPRAT JET LEFT - 



■ 6±- 

■ Ml - 

- m- 

■ 6C0 - 



■ PULSE SENDER — 

■ AB CONDITIONING SYSTEM 



- AIR CONDITIONING SYSTEM — ■ ■ 

- INSIDE TEMP SENSOR FOR AIR CONDITIONER 

- AUTOMATIC TRANSMISSION 



■ FRONT END / MSTTRKNT PANEL WRE HARNESS 

■ ADDITIONAL AIR CONDITIONER 

■ ADDITIONAL AIR EDNE' T 7-,^ 



- T6*Sa- 
8-:'. - 
- 

■ ecu - 

■ KdO HSdO- 

. ml o da - 



■ MfJ- 
-6tM 
- T3dO - 
-6C0 - 

-1600- 
-BcN - 
-BcN - 
-BtN • 



UNDER THE CENTAL ELECTRICS 

■ UNDER THE CENi PAL ELECTRICS 

• UNDER T-E p ASjENGER SIDE REAR TRIM PANEL • 
- UNDER Th£ WIPER SYSTEM CQvEjt — 



■ UNDER THE SPARE WHEEL COVER 

■ ti CENTRE CONSOLE — — 

■ IN EENTRE CONSOLE — 

IN CENTRE CONSOLE — 



■ LWLTER THE SPASE WHEEL COVER ■ 



■ DOOR DRIVER'S SEE B v SEAT aNO MIRROR ^Fffi?Y - — 
- DOOR PASSENGER'S SEE BY SEAT AND MIRROR MEMORY- 



" 6di. — ■ &dQ ■ 

-7cO 7CL - 

■ 7:L — 7c0 - 



DN SUPPUNEN1 ART Afi CDNOriDN NG. RK5HT . 

■ UNDER THE CENT RAL ELECTRICS 

■ ABOVE PAJIEL SHELF, DRIVER S SCE 

ABOVE EZK, LH CONTROL UI.T — — 



- PLUG BRIDGE INS TEA T RADIO BERLIN 

ODOR PASSENGER'S SIDE 

■ DOOR DRIVER'S SIDE 



1*K- 
■ 7CL - 
• 7:0 - 



-TteR- 
-7cU- 

-7:l - 



■ UNDER THE BOOSTER COVER DN REHT SU - 

ABOVE EZK, LH CONTROL UMT — 

ABOVE PARCEL SHELF. DRIVER 3 SOE 



- REAP WIRE HARNESS / B-PILLAR ■ 



- WRE HARNESS 8-FLLAR / TAIGATE LOCK ■ 
■ IGNITION FINAL STAGE t CONTROL UNIT - 

- DIAGNOSIS CONNECTION — ■ — ■ 



13dL- 



- CODING ELEMENT FOR GNJTCN SYSTEM AND LH-JFTRONIC- 
DX. SENSOR 



■ FRESH AIR BLOWER — 

■ AUTOM. TRANSM . COUPLING TO GEARBOX W?!E HARNESS 

■ ALITDM TPANSMSSICN, COUPLING TO REAR WRE HARNESS 




13dO UNDER THE PASSENGER SIDE REAR TRIM PANEL 

ABOVE THE REAR -LK PANEL ■ 

5dQ UNDER TIC CENTRAL ELEE TRIES 



UNDER THE COVER DN PASSENGER '5 SIDE SIL 

ON CONTROL UNI I CONSOLE — 

UNDER THE CENTRAL ELECTRO 

ON BLOWER HOUSING — 



- Q2P 

- CtJC' 

- H1.61 

- J1.M1 

- D3 

- 05.E 

- P6 

- m 

- -x 

- K10J 

■ 010 

- 02 

- F22J 

■ G22J 
IL72. 

■ H22J 

• M02f 

- E13.C 

- KU3 

■ HtZJ 

• KTt- 

■ 0P7( 
£12 
C12 

G29 

FB 

F33- 

BC33 

0351 

L3S> 

G39 

F3G 

C55H 

C51- 1 

A62 
MS 
GTS 

N63 
063 
K83- 

J30 
N64 
089 



UNDER T:-*E SPARE WHEEL COVER 
UNDER THE SP'RF WHEEL COVER 



M32 



M22 
BISS 



H 



K 
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M 



N 



0 



GROUND POINTS 



0 IN 

t DIAGRAM 



a 
1 

!u.C42.CWjffi3 



N31-32 
031 



J3.F63 



CODE DESIGNATION, FUNCTION 



4Pi 

MP I - 

MP II - 
MP IV - 
MP V - 
MP VI - 
MP VI ■ 
MP Mil 
MP IX ■ 
MP X - 
MP XI - 
« XI - 



POSITION IN 
VEHICLE 
LHD RHD 



BODY FRONT LEFT 

BODY FRONT RIGHT — 

WHEEL HOUSING WALL FRONT RIGHT- 
JEERING CONSOLE 
fREWALL 
BOOY REAR 




5ROUW STRAP BATTERY 
EKEK POWER 
Er&WE ELECTRBNCS 
WHEEL HOUSING LEFT OUTER 
WHEEL HOUSING RIGHT itfiR 
WHEEL HOUSING lEFT H*ES 



NOTE 



IN ETGNE :rjMPARTMENT AT FRONT END PANEL 

IN ENGNE [CMP ART. NEAR AR COWOUN6 CONDENSER 

IN ENGflE IGMPARTM RIGHT SOE ABOVE CNITCM COIL 

ON STEERN5 EDNSDLE. BELOW LEFT 

ABOVE CEVTRAL ELECTRICS 

UNDER T H£ SPARE WHEEL COVER 

UNDER THE TOOL KIT COVER 

ON UPPER CRANKCA5E. REAR RS5HT 
SEHNDAES HYDRAULIC UNIT 

H EHGKE COMPART ON RIGHT SUSPENSION STRUT MOUNT 
IN ENC*£ C3MPARTM. ON LEFT SUSPENSION STRUT MOUNT 



s78 
=78 
78 
78 

rj32-3i..S09.Ca3 



?6J=3Q 
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Modifications in wiring diagram 928, Model 89 
Sheet 5, K/L 31/32 

Bimetal switch of the resistance group is closed in idle state. 

Sheet 6, M/N 42 

Time-lag relay 

Terminal P becomes E/A 
Terminal E becomes P + 

Seat heater switch 

Terminal E becomes + 
Terminal P becomes E/A 
Terminal A becomes - 

Sheet 7, K/L 54/55 and 56/57 

Seat heater switch drawn incorrectiy. See model 90 

Sheet 8, N/O 65 

Terminal 7 on the controller not used. 

Sheet 13 

Cooling water temperature switcn must be called cooling water level switch. 
D \ease modify the wiring diagram accordingly. 



Modifications in wiring diagram 928, Model 89 
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Wiring 



Wiring Diagram Type 928 S 
Model 90 



Coordinates 

Sheet 1 1-10 Lights Row 

Sheet 2 1-10 Lights USA 

Sheet 3 1 1 - 20 Body 

Sheet 4 21 - 30 Instrument Cluster and Senders 

Sheet 5 31 - 40 Engine Cooling, H 



Sheet 6 41 - 50 Outside Mirror, Power Seat 

Sheet 7 51 - 60 Seat and Mirror Memory 

Sheet 8 61 - 70 Radio, Alarm System 

Sheet 9 71 - 80 Antilock System, Tire Pressure Control, 

Airbag, Porsche Lock Differential, Trailor 
Coupling, Brake Pad Wear Indicator 

Sheet 10 81 - 90 Motor, Fuel and Ingnition, Cruise Control 

Sheet 11 91-100 Central Electric 

Sheet 12 Legend, M-Numbers 

Sheet 13 Constr. Components, Plug Connections, 

Ground Points 



Current Flow Diagram 97-339 



Wiring Diagram Type 928 S 
Model 90 



The wiring diagram comprises of 1 1 individual wiring diagrams and 1 sheet construction 
components, plug connections and ground points and 1 sheet legend. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a 
dash-dot frame. 

This part of the central-electrical system shows all the lines and relays required for the 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1 , with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element' . 

Both parts are identified by the digits 1 5, 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system 
refer e.g. from A 1 1 15, to the "initial element", from A 21. 25 to module element. 
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928 S Model 90 Sheet 1 

LIGHTS ROW 
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97-341 



H 



K 



,WH 167 



VS KL.31 



FlDQR LAMP 
B7S=.!: ■ ^jSi-VjlR'S SIDt 




WHS 



WHff 



6 



H 



K 



BK - BLACK 



WT - WHTTE RE - RED 6N - 6REEM TE - YELLOW BR - BRET BR- BROWN BL - BLUE 
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M 



niL" I IM249I STARTS LOCKOUT 
IP AND BACKUP LAf-P SWITCH 




N 

BLIB CONTROL UMT 



il 



CCGR CONTACT LEFT 



DOOR CONTACT RIGHT 

m 



S3 



T19 



»fil ICTEt; 
S£L. i'.I 



EBDR CONTACT 
SWITCH TAIGATE 





in 

SS5 



2T 



* 9_ 1 



TAL LGHTS RIGHT 



„WB4 



10 B»wr 




1 nti 



1 



-CUE] 



,WH 4 



I 



IfVI 



wtu 



M BK/BE 



5 



0.75 B^B* 



REAR FOG Lt . 

SBE MARKER 
LIGHT 



TURN SSGNAIS 



,ST0P UoHTS 



BACKUP LAMP 



BACKUP LI5HT 
SWITCH IMiBD 



- I 



^WH 16 



Ta 

18 B! 



if 

ill 




LICENSE 
PLATE LIGHTS 




j l5 ?K V DM.T 

30k 



tjHjrnti 



- Twirl 



MP VI 




8 



TURN SIGNALS 



SIDE KAWER 
LEhi 



• REAR FD6 LGHT 
TAt LI5HTS LEFT 



M 



N 



10 



VI ■ VIOLET PK = -.:.< 



Wiring Diagram 97-3M 



928 S Model 90 Sheet 2 

LIGHTS USA 



B 



ECE BARKER 
LGHT RfBHT 



■ WW 1 



HEADLIGHT 
ASSEMBLY RIGHT 



SDE MARKER 
UGHT 

turn scnais llLik. 

AOQTJONAL. }{, 
ISSJ BEAMS //; 



<■ 




7 



™ III 



i 



?1 ^0 B 



COiJCEALED HEAflUBHT BGHT 



CONCEALED HEAOUGHT 
■;-:^TTT7 MOTOR 



? 8.5 WT.'BI 



2 fSi-i -Ft 




8 



10 



CONCEALED HEADLIGHT 
LEFT 



(111 



HP I 



FCG LIGHT , 



ADLTnONAL 
HIGH BEAMS 



TURN SIGNALS 
SEE MARKER 



LIGHT 




: : : .\jt-~; 



3 toBtwr 



2 a.iim/Bj 



HEAOUGHT 
ASSEMBLY LEFT 



SIDE MARKER : A 
LIGHT LEFT : .(g} 




MP I 

0.75 BVBr 



4^ 



_L^ 



MP V 




! 

I CENTRAL ELBCTKC 



: : : I : 



2" 



■ m 



supply x 



QAYTf 
UEHTII 



HP LX 

MP II! Mp .» i y 



TTT 

UNMARKED LEADS 
ARE WIRE KABCSS 3 




W FV 



MP V.I 



B 
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97-343 



H 



K 



VS KL .31 




BK = BLACK 



WT = WttTE 



RE ■ RED 



GN ~- QREEN 



ve » yelluw 



GR = BRET 



BR = BROWN 



H. 1 BLUE 



Wiring 



97 



M 



N 




(M2WI STARTER LOCKOUT 
3 I AND BACKUP LAMP SWITCH 
j 

* I 



|H WH 12 

: _) 



6 0.5BK/YE 



3i 

T51 



zcz-- _eft 

m 



OQGR CGHTACT RIGHT 

EmIH 

H 



£f" i£ U 



DLL? CO NTROL JHfT 



SiDE LENT 



|3«S8L ; :V: 



T19 



I 



tti: j, -#ti 



iMSIDE L&ITS XK 



NSDE LIGHTS ROCf 



— fi 












Ml 
















— ilif 



_L5BS_ 



it at 



■C- 



<- 



WH4 



T*> 



0.15 Wrtg 




1 '** 



0.75 an 



= WH170 

T13 TAL UEHTS RIGHT 




7 SCE MARKER LCHT I 
-TURN SIGNALS 



T7 
<- 



HE] 



STOP LIGHTS 



BACKUP LAW 



BACKUP LIGHT 
SWITCH IfttSU 



WH 16 



WH 39 




TAI LIGHTS LEFT 

BACKUP LAMP 




8 



STOP LH3- ■ 



■ TURK SIENALS 
■ SIDE MARKER LCHT 



10 



M 



N 



0 



VI = VIOLET 



PK = PNK 



Wiring Diagram 97-343 



928 S Model 90 Sheet 3 

BODY 



B 



D 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



HEADLIGHT WASH* WINDSHIELD WASHNG 



HEATED SPRAY P^V-CU ^ ^ 



MOTOR SUK 
ROOF 




TWO-TONE HGRNTWO-TDNE HORN 



B 



Printed in Germany - XXII. 1989 



H 



K 



POWER WINDOW DRIVE 
REGULATOR LOCK CYLNDER FOR CENTRAL ELECTRIC 
'<.~0~ DRIVE 
ORWER'S SIDE 



VE£SOnOR ~ ~] PUSH BUTTON SWITCH 
" aa1uc t r. I >\ -H li'S FOR POWER WiNDOW 
n^l m :: . j: £j I OBVER 



CENTRAL LOCK BUTTON 
eLI T 'ON PAJCL -r 



CONTROL UNIT CENTRAL LOCK 




MOT FORKED 

LEADS ARE Vf£ HARNESS 3 



H 



K 



m • BLACK 



WT = WHfTE 



RE - RED 



Gt. : 



TE . YELLOW GR . GREY 



BR - BROWN 



BL . BLUE 



VI - VIOLET 



Wiring 



M 



N 



push eur™ switch 

FOR POWER WINDOW 
PASSENGER 



DRIVE 



TALGATE TAILGATE 
UNLOCKING UNLOCKING 

[ Ej 1 K™K T*6ATElHimE 

f 



LOCK CYLINDER FOR CENTRAL ELECTRIC POWER WNDOW 
PASSENGER'S DOOR 




F-K = PNK 



Wiring Diagram 97-345 
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INSTRUMENT CLUSTER AND SENDERS 



B 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



INSTRUMENT CLUSTER 



I 

■ 

I 

I 



I 



TENDER - OUTSEE TEMPERATURE 
SENDER - FUEL LEVEL 
SENDER - COOLING WATER TEMPERATURE 
TERM. 58 0 
TERM 61 CARGO-! 
OIL PRESSURE SWITCH 
CHARGE AIR 
SENDER - OIL PRESSURE 

TERM. TD 
SPEED 

TRAILER TURN SIGNAL 
SENDER - GROUND 
TURN SGNALS 
HOI BEAM 
TERM. 15 ICARGO *l 

PSD - WARNING FUNCTION 
REAR LIGHT 
TIRE PRESSURE 
PORSCHE LOCK OFF. - FUNCTION 
WA5HW FLUD LEVEL 
CENTRA; I XKS 
ARBAG 
PARKJNG BRAKE 
STDP LCHT SWITCH 
STOP LIGHT. BULB CONTROL UWT 
CCOUNG WATER LEVEL 
COOLING WATER PRESSURE 
OL LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUID 
BRAKE PAD 2 

' it 
TERM. 30 
TERM 31 
TERM. 31 
TERH15 
TEHKf) 
RADIO RX 
3ADO TX 
BUTTON [TDP> 
BUTTCW Q.OW) 
BUTTON iPRESSI 
DA0NDSS L 
DIAGNOSIS 3N/0FF 
BAiiNCSiS K 
SEAT BELT WARfdNB 
SPEEDOMETER ^ESCT 
BUTTON [PJLU 

CHECK ENGINE 
SIDE MARKER LEHT 
SWITCH STEP P 
SWITCH S*EP R 
SWITCH STEP N 
SWITC-S"E= D 
SWrTCHSTEP 3 

switch step 2 

speedometer 'a' digital clttput 
v-swttch ibuzzer ejtputi 
rok - tire pressure control 

CAT 

SWITCH STEP {SU/5SI 

TERM. SB 

BUZZER CDTACT 



UNMASKED LEADS 
ARE WRE HARNESS 3 



RESISTOR 

INSTRUMENT LIGHTS 



PARKNG BRAKE CONTACT 

mm 




SPEED vhhh 

BUZIER 



B 
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97-347 



H 



K 



NCOTOR SWITCH 
5-'-E =LLJ] 



E3 



2 

■ Mil 



-on 



: : : : 



STARTER NTERLOCK SWITCH 
,j{ BACKUP U5KT SWITCH M24<3 



£ 4 



if 



SWITCH ODOMETER 
RESETTING HOW 



■.v- '2 



T50 



jam. 



wh y 



-ED 



mm® , 



T19 



T23 



RT| CONNECTION 

NCL1Z1 




WH12IM2* 



T5 



WKi 



MP V 

T 



aAAaaAAAaaA/UnAAAAAA T46 



■nK «/( in t! 

"T™ — 1 1 ± 1 '1 • 



KM 



DIAGNOSIS" 



RR LEVEL SENDER 



-Si, 



B= 



3t 



H 



K 



HUBlACK 



WT-WHTE RE = RED GN s BREEN TE = YELiOW GR = GREY Bfi = BROWN 3L = BLUE VI = VIOLET 



Wiring 



M 



N 



SWITCH DGQMETER 
S SETTING MS 53 




I 1 CONNECTION WITH FIELD DATA 
MP GROUND PUNT 
WH WRE HASHES? 




41 



TOGTHH) Bar 
TENSION SWITCH 



SEAT BELT 




43 



-EEC 



25 

-EEE3- 



(fin? 



I 



?75BB/aE run 



RELAY SOCKET ONLY FDR LHO 

TIMNG RELAY [M2S.H553] BRIDGE 



ONLY ROW 



urn i 



-i 5 5W/SE 


4^ 


- 1 5 5 j->-S-: 





MPV S 



ii 



l^:::. ::"=i 
iJiiiiiiiiii 



4*4 



-££53 



WH 1 Wr 2 
T18 \ 



4 



<■ 



<- 

k- 



5tC 



SIL LEVEL 
SWITCH 



COOLANT TEMP. 
SENDER 



30 



> ; U 1,118 

EE] 



THERMOELEMENT 
NQ.2 




{Hz] 



THERMOELEMENT * 
H C.1 3 



■ U F « |- 



sfilSSURE SWITCH 
COOLANT 



tEI OB. PRESSURE 



RSI 

CATALYTIC CONVERTER 
MONITOR 

SWITCHING UNIT 2 



j*V?::;::::;:i 



411 



SWITCHING UNIT 1 



3 



mi 



1 1 ■ WH202 



M 



N 



30 



PK = PINK 



Wirsig OicigrQm 97-347 
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ENGINE COOLING, HEATER. AIR CONDITIONER 



B 



D 



"J WELCNG FONT 

CtjNftniTBN W11 H HELD DATA 
MP GFDUKfl PDNT 

WH wire nmzss 



[GfJ _ RO, SWITCH 



AIR CONDITIONING SYSTEM 

BUTTON PANE 
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97-349 



H 



K 



therm: switch 
evaporator 
free: kg protection 



:sar l3-T.EE RE^WIHQW 



BLOWER SWITCH 



RESISTANCE ISC 




DITiONAL NR CONDITIONER 
(M570) 




Wl 



\ 



f*P IFOR LHD 
MP I ?£IR RHD 



T1S 



m 



IL 

BLOWER MOTOR 



T 

TEMP SWITCH 
NTAKE FPE 



THERMOSWITCH 
CDOUNG WATER 



H 



K 



WT - WHTE RE - RED GN - GREEK YE . YELCOW GR - GREY BB • BROWN BL - BLUE VI - VOLET 



Wiring 



97 



M 



N 



1 5 BR 



FRESH AR BLOWER 



REAR W.NDOVJ 



_ — 




31 



low pressure i 
, high pressure i -</ 1 
; switch 



(•FERATU5E !M2t9i 
H TORQUE CONVERTER 



33 



34 



35 



36 



37 



38 



COOLANT FAN 2 I 



RESSURE SWfTEH ™<™ 



CONTROl UNTT 
FRESH AR REGULATION 



BLOWER ANAL STAGE 



40 



M 



N 



PK - PINK 



Wiring Diagram 97-349 
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OUTSIDE MIRROR, POWER SEAT 



r 
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97-351 



H 



K 



CONKECTI] N POWER 
SEAT RIEHT 



SEAT HEATO 
P3WER SEAT 




WH 337 



H 



K 



flit = BLACK 



WT = WHITE RE = =0 GN = GREEN YE * YELLOW BR = EREY 3R = BROWN BL - aUE VI - VUET 



Wiring 97 



M 



N 



ADJUSTABLE SEAT HEATING (M139. M340) 



PEUYWG RELAY 



SEAT HEATER SWJTH 



BACKREST SEAT 



SOE ELEMENTS 




iflTH M139. 
;13, MS6£ 



M 



N 



41 



43 



44 



45 



46 



47 



48 



50 



PK'PNK 



Wiring Diagrnm 97-351 



928 S Model 90 Sheet 7 

(M537, M538) SEAT AND MIRROR MEMORY 
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97-353 



BK-SU 



Wiring 




PK-FINK 



Wiring Diogram 97-353 
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RADIO, ALARM SYSTEM 



r 
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97-355 




YE = YELLOW BR . [KEY 



BR = BROWN 



BL - BILE 



VI s VIDLET 



Wiring 



97 



M 



N 



0 



61 



ALARM SYSTEM 

(ffiil M525J 



ALARM SYSTEM 
USA 



TAILGATE LOCK 




tC PONT 
ZTtti WITH FIELD DATA 
CPOWT 
HARNESS 



M 



N 



PK = FINK 



Wiring Diagram 97-355 
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ABS. TIRE PRESSURE CONTROL, AIRBAG, PORSCHE LOCK DIFFERENTIAL, BRAKE PAD WEAR INDICA 
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TOR TRAILER COUPLING 



H 



K 



1M593! 



PSD - PORSCHE 

LOCK 

DIFFERENTIAL 



(M221) 



CRASH SENSOR LEFT 




FRONT LEFT 



fP Via 



H 



K 



! - SLACK 



WT - WHITE RE 'RED GN ■= (SEEN f£ = YELLOW 6R = GREY BR = BROWN a - BLUE VI = VIOLET 



Wiring 




NTRDL 



M 



N 



CI CGNfdTTON WITH FELO DATA 
MP GHOUffl POINT 
WH WKE HARNESS 



80 



PK . PINK 



Wiring Diagram 97-3S7 
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MOTOR, FUEL AND IGNITION, CRUISE CONTROL 
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BK = BLACK 

97-359 



H 



K 



IGNITION COL IGNITION CDL 
RGHT LEfT 



HALL SEND 




IINTANX! 
FUEL FWS 



H 



K 



RE = REG 



GN a GREEN 



YE . YELLOW 



ES = GREY 



3R = 3R0WN 



BL = BIDE 



Vi - YIDLET 



PK ■ PINK 



Wiring 



97 



M 



N 



KNOCK SENSGR 2 KNOCK SENSOR 1 




81 



83 



84 



AIR MASS SENSOR 



SHIFT VALVE 
RESONANCE FLAP 



TANK vEs" 



TEMPERATLRE SENSOR 
OBJPLE NTC 



POTENTIOMETER 
NOT APPLlCABi.1 



wrm cat. 



85 



86 



87 



88 



OXYGEN SENSOR ONLY 
VITH CAT. CONV. 



90 



- CLE SPEED 

CYLINDER CYUMOER CYLINDER CYLINDER C TIMER CYLtNOES CYIMEB POSmONER 
k 6 7 2 3 5 8 



10 



M 



N 



Wiring Diagram 97-359 
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CENTRAL ELECTRIC 



91 



92 



93 



94 



95 



96 



97 



98 



99 



100 



B 



frTl^ — 




s,a&,& 

VI B7 




SHUSH 

> *3 13 US la 




FUSE OUTPUT FUSE INPUT 
< < 



1 LEW KAN LEFT 

2 ilTW BEAtf RGHT 

3 BEAM LEFT 
A HE* SEAM RIGHT 

5 AEoroiM h£h beam 

6 FQ&UHTT 

7 !K "HRKES LEKT 

a soe marker loit 

H5HT 

, ASHTSAY- WSTttjKffT- 
.Lr-3 

10 LCEHSE PLATE 

D€K [DMPABTHENT LEHTS 

" =:■: .gut 

12 l.s>. EliML FRONT LEFT 

13 TJfHSBiAL REAR LEFT 



B2> 
VI 35 



.E2.T21 
TZ2 



15 TURN SEHAL PEAK RfcHT 

16 Sf A3 WNHUW OFLT3GER 

17 EEHTRA1 LOCKS 



FLAP 

19 HEADLOTT CLEANERS 

20 FIE3- IK BLOWER 



22 FEWER SEAT LEFT 

23 PEWIR SEAT RJ6HT 



S5 2 



Jxxa.xxw sfe 



HT3 



XML-XX1V 66 
-I B7 

-K-B 




XML-mr 30 



FUSE OUTPUT FUS 
< < 



2i TWO-TDHE HORNS 

rear window wper 

j5 MSBELQfTS 

□UENC5S CONNECTW 
HS7SUMEHT ELUSTER 

a TALGATE LM0CWC 

27 ECNEEALEO HEADLIGHT MOTOR 

28 ABS 

25 RAEUTO! FAH 1 

30 ROATDRFAN2 

31 POWER WINDOW RELUATCR 



33 :EAR16HTER 

3i WHBHELB WPERS 

36 STOP UBW. CRUISE CONTROL 

36 ECKTSOL LMT FAN 

V AF ECHETTIONWG SYSTEM 



5a -JEL PEW 5 , HEATER 
'" : ' SEH50J1 

KSTRUMEMT. CONTROL LAMPS 
53 HCMBWrt SDLENOO VALUE 

S*n;» FOB REAP WWDOW WP;5 

AC SOLLf LIEHT. HRRtF ADJUSTMENT 



LETTS. LEHT SWITCH BUTTON FUO. 
+1 RELAY TUNG EOMTPCL LMT 

HSTKiuns 

ntacsis tonmxtt terht; 

t2 3EAR WW0L7W WPER 



A3 

4* SEAT HEATER 



KXI.JCKIV 
3Cn 



re 
or; 



XY1B0.PTA 

HX15H 
P25 

U23 



FTJ 





N2t. 025 I I 



B 
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97-361 



Wiring 




Wiring Diagram 97-361 
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LEGEND 



A 



B 



DESOLATION 



FIELD 



SHEET 



ABS --- 



ALARM-FRIMEO NDEATC-R LAMPS 

TRAILER CDUPLNG-POWER CONNECTION ■ 
STARTER WTERLQCK BACKUP LIGHT — 
ASHTREY LEHT 



- 0J71.72 — 
■ K-N71-74 

- LK62.63 — 
072 



DUTSDE TEMP. SENSQR- 
OJTSDE MKROR LEFT - 
OUTSSJE MIRROR filCHT - 



OUTSIDE TEMP. SENSOR 

A JTOMA TKT-SQLENCO VALVE 



• Lt H21 ASS % % 4, » 

- GH31 S 

G31 - - — S 
■ A57 6. 7 

az,m 6.7 

. Q21 — 4 

AJ36 - 10 



BATTERY 



EONTROL SWITCH -AR EQMJTIONIHG SYSTEM 

LEHTS BUTTON PANEL 

LEHTS CENTRAL ELECTRIC 

ACCELERATING SENSOR PORSCKE DIFFERENTIAL LOCK — K73 



■ caa — 

■ CD31.32 - 

■ HJ11.12 - 
L3 



TURN SIGNAL/DIMMER SWITCH - 

FLOOR LAMP LEFT 

FLOOR LAMP RIGHT 

BOOSTER 



SHAKE FLLSO LEVEL CONTROL SWEH 
STOP LIGHT SWITCH 



■ JK2.3 

■ G1 — 
K1 — 
FG63 - 

■ F21 - 
C2 — 



SRAKE PAD WEAR NGCATOR 
STOP LIGHT-TAiGATE - 



- D-H7^.60 
-K9 



CODNC- ELEMENT 



CPS4- 



ROOF ANTENNA 

DIAGNOSIS CONNECTION 

ALTERNATOR CONTROL 

S=EE0 SENDER ABS 

SPEED SENDER MOTOR 

THROTTLE VALVE SWITCH - 
PRCSSORE SWITCH-FSGEN — 
PRESSURE SWITCH-COGIANT ■ 



■ BSISZ — 

■ JK30 

DEB1.32 - 

■ E-H79.80 

■ JK83.84 - 

■ JK90 — — 

■ L40— — 
MN30 — 



FUEL INJEETORS 

SUPPRESSOR 

SUPPRESSOfl-RAOICl- 



■ L-N90 - 

■ J3S.37 - 
Ct2 — 



SUPPBESSDR-HAfJO BERLN 



■ A62- 



HDRNS 

FREQUENCY SWnCHES 

FRESH AIR BLOWERKOTDR — 
FROST SENSOR AIRBA3 LEFT - 
FROST SENSOR AIRBAG R.GHT - 



- C02Q - 



■FG64- 



- LM3L32 - 

- K71 

W 73 



BLOWER FINAL STAGE ■ 039,40 - 

BLOWER WSIDE SENSOR- AK CONDITIONING SYSTEM AB33.34 - 

BLOWER M0TOR-ADO.TDMAL AJR CDNOITIONIffi STSTEH - H40 

BLOWER SWITCH-FRESH AJR JK3L32 - 

BLOWER SWITCH-A03:TOIAL CONDITIONING SYSTEM G38 — 

SPEED WARNING BU22ER ■ 030 

TRANSMISSION PROTECTION SWITCH Dfl5 



B 



-10 

■ 5 

■ 3 

- 1 

- 9 
1.2 

-12 

■ 1.2 

■ 8 

- 4 
•12 

9 

■ 2 



• 8 

- 4 

- 10 

■ 9 

- 10 

- 10 

- 5 

■ 4 



■ 10 

■s 

■ B 



■E 

■ 5 

-5 
■5 

■ 5 
■4 

- 10 



DESIGNATION 



FIELD 



SHEET 



HA_ SENDER 

PARKBB BRAKE CONTACT — 

CLOVE SOX LAMP 

TALGATE UNLOCKING SWITCH LEFT - 
TALGATE IMOCKNB SWITCH ROIT- 

TA1G/TE LOCK-ALARM SYSTEM 

TAIL LGHTS LEFT 

TAIL LDHT5 RIEHT — 



REAR WNDOW WIPER MOTOR - 
REAR WINDOW WIPER SWITCH 
REAR WINDOW DEFOGGER 



- _ei — 

- E2122 - 
El --- ■ 

■ 011 — 
P11 

-a - . 
-OPS-* 

- DP2-4 - 

■ p-ta-19 - 



■ B14- 



P3132 - 

HJ3132 - 

E-cao — 

HIGH/LOW PRESSURE SWITCH- AIR CONDITIONING SYSTEM P32 — 

HORN-ALARM SYSTEM — —— . 0=66 

HYDfiAJLC UNIT ABS — AB73-76 ■ 



REAR WINDOW DEFOGGER SWiTCH - 
HF SENDER IRDK-TIRE PRESSURE CONTROL! ■ 



"LLJE SENDER 

NFO SWITCH ■ ■ ■ ■ ■ - 

INSCC TEMP. SENSDS-AJP. CCNCITOMNG SYSTEM 

INSEE _EKTS ROOF — 

WSOE lEHTS TALGATE I 

HSDE -CHTS TAILGATE II 

INTENSE CLEANING BUTTOS 



CATALYTIC CONVERTER MONITOR ■ 

COMZALEO HEADLIGHT LEFT 

CONCEALED HEADLIGHT RIGHT — 
CONCEALED HEADLIGHT MOTDS — 

KNOEt SENSOR 1 

KNGCK SENSOR 2 

LICENSE PLATE LIGHTS 

KKKCOWN SWITCH 



-P2S-30- 

-A7 

-A4 

-A5.6 — 

-M81 

-L81 — 



KICKDSVN SDLENOE VALVE - 
INSTRUMENT CLUSTER ■ 

FUEL PJMPS — 

CLUTCH SWITCH 



-3C3&.67 ■ 
-ABS6 — 



COCLNG WATER PRESSURE SWiTCH 

CCCLWG WATER LEVEL SWITCH 

COOLANT FAN 1 

CCCLAM FAN 2 ■ — 



-A-E22-30 • 
-FG39.90 - 

-A90 

-MN30 - — 

-MN29 

-P38 

-P39 



COCUWT FAN F&fAL ST ACE - 
AiR FLAP MOTOR — ~ 



-D39A0- 
-DP36-38- 



OXYE-EN SENSOR — 
BULB CONTROL UNIT - 



-093- 



SPEA<E" — — 

IDLE SPEED POSITIONER __ 

STEERM3 IGNITION LOCK 

HEADLFSHT VERTICAL AN CONTROL RIGHT - 
HEADLIGHT VERTICAL AH CONTROL LEFT - 

LEHT SWITCH 

AIR MASS SENSOR — 



-NQ1 

-E-HB-ffl - 



-y>i — 
-SU-16 ■ 



-A4 



-FG2 — 
-0 3 85.86 ■ 



- -s 

■ 4 

- ' Z 

■ 3 

- I 
-S 
-1.2 
■1,2 
-3 
-3 

■ 5 

- S 
■<S 
-5 

a 
- ; 




■ 4 

■ 1,2 

■ 1.2 
' 2 
10 



- X 

■ ■-: 

■4 
D 

- -o 

-4 
•4 

■ S 
5 
S 

■5 



■10 

- ■ : 

-8 
-10 
-3 

- < 
■1 

■12 

- 10 



SOLENDD CLUTCH AIR CONDITION COMPRESSOR ■ 
SOLENOJ VALVE ABS — 



-P33 - 



-E72 ■ 



saENC J VALVE ADDITIONAL AP CONBTIONWG SYSTEM -F33 - 
SOLEMOJ VALVES AJR CONQITUNh^ SYSTEM 237-40 - 



D 
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97-363 



H 



K 



DESIGNATION 



FIELD 



SHEET 



DESIGNATION 



FELD 



SHEET 



GROUND POINT GP I -BODY FRONT LEFT 

GROUND POINT BP II -BODY FRONT RIGHT 

5mitC POINT BP III -WHEEL HQU5W5 WALL FRONT RtGHT 

GROUND POINT GP IV -STEERUG CONSOLE 

GROUND POINT GP V -FIREWALL 

GROUND POINT GP VI -EDDY TAL 

GROUND POINT GP VII -GROUND. STRAP BATTERY 

GROUND PONT GP VII -MOTOR-POWER 

GROUND PONT GP IX -MOTOR-ELECTRONICS 

GROUND POINT GP X -WHEEL HOUSING LEFT OUTER 

GROUND POINT GP XI -WHEEL HOUSING RIGHT INNER 

3RCUN0 POINT EP XII -WHEEL HOUSING LEFT INNER 

MEMORY SWITCH LEFTMiRROR A59.60 - 



MEMORY SWITCH RIGHT MRROR — — 

MCRD SWTTCH CENTRAL NOZZLE AIR CONDITIONER - 
ENGINE ELECTRONICS 



- A51,52- 



KOTCR POWER WINDOW .EFT DOOR - 
MDTOR POWER WINDOW SIGHT DOOR - 

MOTOR CONCEALED HEADLIGHT 

f^TTOS SUN ROOF 



EN5lliE COMPARTMENT LAMP - 



■ AB37 - 

■ L82-84 ■ 

■F11 

■NTl 

- A5.6 — 
-E11 

£3 



FOG UGHT SWITCH 

REAR FOG LIGHT SWITCH • 



■CTJ2- 
■ E2 - 



PL PRESSJ*E SENDER — 

01 TEMPERATURE SWITOi TORQUE CONVERTER - 
OS. LEVEL SWITCH — ■ . 



- P27 — 
• P35.36 - 
-P28 — 



3 0 "NT IOMETER FOR INSTRUMENT LIGHT - 

POTENTIOMETER IDLE SPEED CO 

POTENTIOMETER HEAOLSGHT VERTICAL AIM 
POTENTIOMETER WIPE/WASH SYSTEM — 



POTENTIOMETER ADDITIONAL AIR CONDITIONER • 
PJKP (PORSCHE LOCK DIFFERENTIAL I 



P'JMP RELAY IPORSCHE LOCK DEFERENTIAL) ■ 



-E2 ■ 

- QPB8 — 
. DE1 — 

- B16 — ■ 

- F37.3S - 

- 877,78 ■ 

- B79.80 - 



IREAR W^DO' 3EF0GGERI 
BAY TIME RUNNING LIGHT) 

FOG LIGHT! 

(STARTER) — — — — 



(FLAP CONTROL! - 



(HEADLIGHT CLEANERS) ■ 



(ADDITIONAL CLEANING FLUID PUMP) - 
(SUPPLY) — 



RADIO — 

CONTROL ADOTJONAL AIR CO.NLTnONING SYSTEM - 

THE PRESSURE CONTROL RDK 

RELAY ALARM SYSTEM USA 

RELAY REAR WINDOW WIPER ■ ■ 

RELAY l-l 
RE.AY . 
RELAY IV 
RELAY V 
'ELA"1 , 
RELAY VI 
RELAY VI 
RELAY IK 
RELAY X 
RELAY XI 
RELAY XII 
RELAY ' I 
RELAY XIV 

relay XV 

RELAY XVI 
RELAY XVI 
RELAY XVII 
RELAY XIX 
RELAY XX 
RELAY XX 
RELAY KX 

';.; v xxa ■ 

RE.AY XXV 
RELAY XXVI 



- A-HS1-70 • 

- e ; ;^o - 

- D-G78.80 ■ 

- LMS2.63 — 

■ P17 

- - 

- EF8.9 

- coe,9 — 

• £89,90 — 

- LM3S37 - 

■ HJ18.19 — 



(WIPER-INTERVAU - 
(FRESH AR SLOWER! - 
[FLASHER!- 

iDif; — 



IABSI- 



(HORNSI 

IKICKODWN) 

(BACKUP LENT) - 
(INSIDE LIGHT! — 



- GH18.19 ■ 

- EB, G36 - 

- FG1B.19 ■ 

- -H3S.37 - 
-KB 

- L36.37 - 
-M7G — 

■ EFM8.19 - 

■ CS9.9Q - 
K.S - 



- LM6.9 - 



[SUPPRESSOR] ■ 

IEZK! 

■XXiV [LIGHT COMBINATION) - 

(LH-JE-RCN ;i 

[FUEL POMP) — 

BACKUP LIGHT SWITCH 



■ HJ3637 - 

- FB9.90 ~ 

- r-BS.9 - 



■ 099.90 - 

■ FSB9.90 • 

■ P5.L1 — 



■ 7 
■7 

-5 
- 10 
-3 
-3 

■ '2 

■ 3 
-12 



-12 
■1 



-12 
- ;o 

-3 
-S 
■ 9 
•9 



- 3 
-5 

- 9 

- B 
-3 

- : 

- 1 

- 1 2 

- 10 
-5 

- 3 

■ 3 

-12, S 

■ 3 

■ 5 
-12 
■5 

■ 9 
-3 

■ -o 

■ 12 

■ 1,2 



■-.2 

-10 
-10 
■12 



SWITCH FOR NTENSIVE ELEAMNG — 

SWfTEH FOR MRROR CONTROL 

SWITCH FOR OODHETER RESETTED - 



■ 313- 



SWITCHNG UNIT 12 (CATALYSOR MONITOR) - 

SHFT VALVE RESONANCE FLAP 

WINDSHELD WASHING FLUID PUMP 
WINDStCLD WPER MOTOR 



- A346.47. A5t,- 
■LZ1 

■ F2E-30 

■ 0P&4 



HEAOUGHT ASSEMBLY LEFT 

HEADLIGHT ASSEMBLY RIGHT 

HEAOUGHT WASHING FLUID PUMP 

LOCK CY1MEB LEFT 

LOCK CYLINDER RIGHT 



■ — 
B-7.-S- 

■ A8.9 - 



■A2.3- 
•D11- 



• FGTI12 ■ 



SIDE TURN SIGNAL LEFT — 
SIDE TURN SIGNAL RIGHT — 
SIDE MARKER LCHTS FRONT - 
SIDE MARKER LEHTS REAR - 
SEAT BELT — — 



- M-112 
■AD — 
A- — 



-A1.3D- 

■ Pt P10 - 



SEAT HEATER E0MFDRT SEAT - 
SEAT HEATER MEMORY SEAT - 
SEAT HEATER SPORT SEAT — 



- 0?i-(.2 - 
■ HS4-57 - 
-EF4S — 



SEAT HEATER SWITCH COMFORT SEAT 
SEAT HEATER SWITCH MEMORY SEAT - 

FOWER SEAT COMFORT SEAT 

POWER SEAT MEMORY SEAT 

POWER SEAT SPORT SEAT 



- N42 

LSS-57 — 
■ J-P44-SQ 

■ £FG47-50 ■ 



LOCK DIFFERENTIAL SOLENDB VALVE 

LOCK DIFFERENTIAL PORSCHE LOCK DIFFERENTIAL - 

MRROR MEMORY SWTTCH 

STARTER , _ 



DRIVE CRUISE CONTROL CONTROL 

DRIVE TAILGATE UNLOCK ■ ■ ___ 

DRIVE CENTRAL LOCKS LEFT DOOR 

DRIVE CENTRAL LOCKS RIGHT ODOR 

CONTROL UNST ABS / PSD PORSCHE LOCK DIFFERENTIAL - 
CONTR OL JN 1 T ARB AG — 



-C72 

- A-J71-8Q ■ 

■ AS1A&0 — 

■ A583,S4 - 

■ AB90 

■01112 — 
■FH 



CONTROL LKT ALARM SYSTEM 

CONTROL UNIT EZK 

CONTROL JNT POWER WHDOW/SUN ROOF ■ 
CONTROL UNT A(R CDNOITIOMNG SYSTEM - 

CONTROL LMT FRESH AR REGULATION 

CONTROL LMT LH JETROHC ■ 



CONTROL LMT RDK (TIRE PRESSURE CONTROL) - 
CONTROL LMT MRRDR — 



CONTROL UMT CENTRAL LOCKS - 



KN"1 

D-J7172 • 

■ MN71 — 
- 0F54-S8 - 

■ L82-S4 - 
• JKH 

■ A834-36 ■ 

■ MN39.LO ■ 

■ JS7-89 - 

■ K76.77 — 

■ 054-57 - 

■ J-LTVE - 



- 3 

- 6, 7 

- 4 
-4 

- 10 
-3 

- 3 
12 

-1.2 

- 3 
-3 
■3 
-1 
-1 
■2 
■2 
-4 
-t 
-7 

6 

- 6 

- 7 

■ 6 

- 7 
I 

-9 
■9 

■ 7 

- 10 
- 10 

3 

■ 3 
• 3 
■9 

■ 9 
■8 
-D 
■3 

■ 5 
■S 

■ 10 
9 

-7 
■3 
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M 



N 



A.TPN 

PINE VALVE 
1 SENDER - 



FIELD 



SHEET 



'ANEL CENTRAL LOCKS— 

: ANEL AK CONDITIONING SYSTEM [AC SWITCH)- 

~0N POWER WINDOW LEFT ■ —— 

TON POWER WINDOW RiGHT 

sj:. W- - - — 

N~RDL MONITOR 

mm SWITCH — — 

njRE SENSOR COOLING WATER 

"USE SENSOR OOLIBLE NTC 

riHE SENSOR CYLINDER HEAD 

1IC SWITCH INTAKE PTC — 

IMENT gl - EX CONTROL — 

WITCH AIR LONOrTIDMNG EVAPORATOR 

TACT SWITCH LEFT ■ — ■■ ■ 

TACT SWITCH RIGHT 

TACT FDR GLOVE BOX UW 



TAC" ENjINE HOOD CI3LANT FAN.ALARM SYST 

TACT SWITCH TAS.GATE ■ 

K LGHT LEFT — 

it LIGHT RIGHT 



CPS6.B7 — 10 

HBO -ft 

HJH ■ 3 

L-3-32 5 

9H — 3 

L11 3 

E14.-B ' 3 

AB03.8? 10 

AST ■ -10 

K40 — 5 

CPS7 - — — 10 

JK82 10 

K40 S 

C23.2S ■ — 4 

FG31 5 

K3 12 

M3.4 % 2 

cm 12 

LM39.40 ■ ■ 5 

MS ■ 1 2 

HZ — ■ 1.2 

J2 12 



O SWITCH MIRROR CONTROL 



-aS^S, A5455 — 6.7 



TOR SENSOR ADDITIONAL AiR CONDITIONING ■ H37.38 ■ 

SE.AY SEAT HEATS ■ 142 — 

HSTRUMENTS - — B21 — 



JCHT SWITCH 

TS LEFT.REHT 

RUD LEVEL SWITCH — 

t&pmrtsE SENDER 

EE GROUP BLOWER ■ 



EE GROUP ADDITIONAL CQNBTDHNG SYSTEM 
SH SWITCH 



■ 42 

■ an c — 

■ MN28.29 ■ 
-P26 

■ <L3'i32 - 
- HJ3738 - 

■ AB18-20 



■12 

■ 3 
■4 
■4 
■5 
• 5 

■ 3 



M - NUMBERS 



M061 

M139 

M193 

M208 

M2-B 

H221 

M249 

M251 

M 326 

M340 

M383 

M387 

M454 

M479 

M481 

M 432 

M484 

MS13 

ME25 

M528 

M533 

M537 

M538 

M553 

M562 

MS70 

MS7£ 

MS8S 

M593 

M6S0 



ENGLAND version 

ADJUSTABLE SEAT HEATING SEAT LEFT 

JAPAN VERSION 

TRAJLER COUPLING 

SAUDJ -ARABIA VERSION 

PSO PORSCHE LOCK DIFFERENTIAL 

AUTMATIC TRANSMISSION 

QL.TS3E 1*8* FLAT =ASSEN£sS'S SIX 

RACE BERLIN 

ADJUSTABLE SEAT HEATNB SEAT RIGHT 
SPIRT SEAT lEFT 
SPCRT SEAT RIGHT 
CRUSE CONTROL 
AUSTRALIAN VERSION 



ROK - TIRE PRESSURE CONTREL 
USA VERSION 

LUM3AH SUPPORT SEAT RIGHT 

ALARM SYSTEM WITH CONTNLOUS TONE ISWITZERLAND1 

OUTSIDE MIRROR KONVEX PASSENGER'S SIDE 

ALARM SYSTEM WHH INTERVAL TONE 

SEATING POSTPON CONTROL COMFORT SEAT LEFT 

SEATiNG FDSTTION CONTROL. COMFORT SEAT RIGHT 

USA - CANADA VERSION 

ARB AG 

ADDITIONAL AIRCLWTIOiCR INCREASED REFRGERATKS CAPACITYI 

REAR FOG LIGHT 

LUVEAR SUPPORT SEAT LEFT 

ASS-SYSTEM 

ELECTRIC SUN ROOF 



BELT TENSION SWITCH ■ V22 4 

AY — ■ *23-2S 4 



ELECTRIC — — ■ — — Tl 

fTER 5431 5 

: *iAL STAGE RIGHT ■ — "32 10 

J.'AL STAGE LEFT ■ F83 10 

scurr CONTROL — — — HJB1 10 

TRANSFORMER LEFT ■ ■ ■ ■- ■ jB1 ■ 10 

TRANSFORMER RGHT FBI 10 

■OR LEFT — ■ ;HS2 ■ ■ 10 

TJS RIGHT — — — 3HS2.S3 — 10 

|L CLEANING FLUID PUMP ED11 — — 3 

\L CONTROL UNIT ALARM SYSTEM ■ OPE-4.65 - 8 



12 



M 



N 



Wiring Diagram 97-363 



928 S Model 90 Sheet 13 

CONSTR. COMPONENTS. PLUG CONNECT.. GROUND POINTS 



B 



D 



CONSTRUCTION COMPONENTS 



DESIGNATION, FUNCTION 



ASS/PORSCHE ESTER LOCK CONTROL UNIT- 
ABS/PORSCHE OFFER, LOCK CONTROL UNIT- 
ALARM SYSTEM CONTROL OUT 

ALRAM SYSTEM RELAY — 



PDSITIQN IN 
VEHICLE 
LHD RHD 



NOTE 



7zQ - 



701- 
8dN- 



-7cQ- 
-7tP- 



ALARM SYSTEM ADDITIONAL CUNTRX UNIT - 

OUTSIDE TEMP. SENSOR — — 

ACCELERATING SENSOR 

BOOSTER 

RECEIVER FOR RA3I0 BERLW - ■ ■ ■ 

SLPPRtSSOR FOR RAOC SERLfrl 

SUPPRESSOR FOR RAOD - 

SWITCHNG UNIT EX (M193I — 

EZK CONTROL UNIT ■ 



9dM — 
2-3dC 



■ IN DRIVER'S FOOTWE-l DN SIDE — 

■ ABOVE CENTRAL EL£C - S|CS ■ 

■ 3EHWD GLOVE COMPARTMENT 

■ IN CENTRE CONSOLE BELOW RADID - 

■ IN CENTRE CONSOLE BELOW RADIO ■ 

■ IN AR DUCT TO GENERATOR — 
UNDER THE LEFT SEAT 



■ UNDER THE COVER CM PASSENGER'S SIDE SLL 

■ t-i FRONT PASSENGER'S TRAY 



■ UNOER THE COVER ON PASSENGER S SHE SIX 

H CENTRE CONSOLE SI F^ONT OF RACK 

IN CENTRE CONSOLE BELOW RADIO 



REAR WINDOW WIPER RELAY 

HIGH PRESSURE AND LOW PRESSURE SWITCH 
AIR CONDITIONING SYSTEM CONTROL UNIT — 

COOLANT FAN FINAL STAGE 

COOLANT FAN CONTROL UNT 

COOLING WATER PRESSURE SWITCH 

COOLING WATER LEVEL SWLTCH — 

BULS CONTROL UNT 



■ IN PASSENGER'S FOOT WELL ON CONTROL UNIT CONSOLE ■ 

■ JNOER THE TOOL KIT COVER 

■ IN FRONT OF AR CONOfTONWS COMPRESSOR RIGHT 

!N HEATER BOX 

■ IN ENGINE COMPARTI-EJJ ON FRONT RIGHT 

■ UNDER THE COVER ON PASSENGER'S SIDE 

■ IN COOLANT HOSE BEFORE EXPANSION TAN 

■ CN EXPANSION TANK — ■ ■ 



ELE SPEED CO ADJUSTMENT POTENIQMETEP 

LH JETROMC CONTROL UMT 

SOLENOID VALVE LOCK DIFFERENTIAL 



SOLENOID VALVE iACOITIONAL AIR CONQTIONERI 

DIL LEVEL SWITCH 

OIL TEMPERATURE SWITCH IM249! 

PUMP LOCK DFFERENTIAL 

PUMP PELAIS LOCK DFFERENTIAL 



CDNTROL FOR AOOTEHAL AIR CONDITIONER 
CDNTROL TIRE PRESSURE CONTROL UNIT — 
SEAT MEMORY CONTROL UMT LEFT ■ 
SEAT MEMORY CONTROL UNIT RIGHT - 

MIRROR MEMORY CONTROL UNIT 

CRUISE CONTROL CDNTROL UNIT — — ■ 

FREEZING PROTECTION SWITCH AIR CONOTiCNER — 

RESISTOR INSTRUMENT LIGHTS ■ 

WARNING BUZZER 



- BON - 

-z-aaa 

- 10el 

- 11eK tleR— 

- 7cL 

-TteK- 

- BdO 8d0— 

- 6dN 

- 7dL 7dC — 

- Bed 18c0 - 

- 2dM- 2dM — 

- BcN-D — 8cN-0 - 

- 1cM - — ~1cN — 

- "Kelt — 10eR - 

■ ScM ScP — 

- 6cM 6cP — 

- 7cL 7cQ — 

. 7± 7dO — 

■ 7dL 7dO — 

- 17dG 17dG- 

• 10eM KJeM— 

■ 3eN-0— 3eN-0- 

- 13eO — 13e0- 

- 17dQ — 17dQ- 

■ MHO 16(10 - 

■ 12BN — tsa*- 

7cP — 7cM - 

■ 10dP 10dP- 

■ WdM — lOdM- 

- 7cQ 7tl IN DRIVER'S FDOTWELL ON SDE - 

■ 7dN-0 — 70N-0— m CENTRE CONSOLE AT FRONT - 
7cM— 7cM 

7eP 7cM 

Sri > flcM 



I PANEL ■ 



CN FASSENGER'S PARCC TRAY — 

IN PASSENGER'S FCOTWELL ON CONTROL UNIT CONSOLE ■ 

■ U PASSENGER'S FOOT WELL ON CONTROL UNIT CONSOLE ■ 

BEHIND THE LH REAR WHEEL — 

UNGER THE RIGHT SEAT — 

■ ON GIL PAN, FRONT 



■ ON TORQUE CONVERTER LEFT SIDE - 

■ BEHIND THR LH REAR WHEEL 

■ UNQER THE SPARE WHEEL COVER - 



• ON SUPPLEMENTARY AH CDNQITCNINIi ROiT 

■ ON WTRUMENT PANEL — 

• IN SEAT 

■ IN SEAT 



WASHING FLUID LEVEL SWITCH 6cL~ 

RESISTANCE GROUP FOR BLOWER ■ 

RESISTANCE QROLP FDR ADD. AIR CWOTCSCR 

TIME RELAY 



CENTRAL ELECTS 

GHTIQN CIRCUIT CONTROL CONTROL UNIT ■ 



7t±-M— 7cL-M- 

■GdO 12dO — 

8dN- 



-7dM- 
7dL - 



-7c?- 
-7d0 - 



■ UNOER THE WWDSHELD WPER COVER 

■ UNDER THE STEERING CONSOLE 

■ ON STEERING PROTECTIVE TUBE 

■ ON WINDSHIELD WASHES TANK 

■ ON SLOWER HOUSING ■ 

- ON SUPPLEMENTARY AR lMTTIONKE, LEFT - 

N CENTRE CONSOLE BELOW RADIO - 



- N PASSENGER'S FOOT WELL ON FREWALL ■ 

- ON CONTROL UNIT CONSOLE — ■ 



FIELD IN 

WIRING DIAGRAMM 



- DJ 71-72 

- DJ 71-72 

- OP 64-68 

- LM 62,63 

- OP 64.6S 

-631 

-K 73 

- FG £2,63 
-C66 

- A62 

- C 62 

- P 28-30 
- L 82-84 

- 0 17 

- P 32 

- AS 34-36 

- 0 39.40 

- MN 39,40 

- MM 29.SQ 

- MM 29 
-NQ1 
-0 90 

■ J 87-89 

- C72 

- F 38 

■ P 26 

- P 35,36 

- B 77,78 
• B 79.80 

- EF 39.40 

- K 76-78 

- K-D 57 

- K-0 54 

- 0 52-57 

- A 88.89 

- FD 31 

- BE 21,22 
-D30 
-M28 

- -1 31.32 

- HJ 3738 
-P 23-25 

- HJ 81,82 
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PLUG CONNECTIONS 



CODE 



NUMBER 
OF PINS 



DESIGNATION. FUNCTION 



PUSHKIN m 
VEHCLE 
LHD RHD 



NOTE 



FIE 
Wll 



T1- 

T2- 

T3- 

T4- 

13- 

T6- 

T7- 

T8- 

T9 ■ 

T»- 

Ttl - 

T12- 

TQ - 

T14 - 

T15 - 

in - 

TT7- 
T18 - 
T19- 
"23 ■ 
T21 ■ 
-22 ■ 



"11 

T24- 

T_ 

T26 - 

T27 

T26- 



■ 2 

■ 3 - 
26 

■ 26 

■ 3D 
■XL 

k - 
Z - 
2 - 
6 

— a - 

— 2- 

— 2 _ 

— 3*2 

— 3-2 

— 3*2 

— 3*2 

— % - 

— 26 - 

— 14 - 

— 14 - 

— 12 - 

— 21 - 

■ £ 



T29- 
T3C ■ 



731 ■ 
132 
T33 ■ 

- 

Ts; ■ 

T56 
T37 
T3B 
T35 ■ 

"-- 

U2 ■ 

T43 

T44- 

T« 

T« ■ 

T47- 

-4S 

T49 

T50 ■ 

T51 

T52 

T5? 



-4- 

■ 4 ■ 
■S 

■ 4 ■ 
■3 
■6 - 
■8 - 
■1 ■ 



■3 

■2- 

•19 

e 

•3 
■ 2 
•£ 
-6 
■6 
-2 



■ GLDVE SOX LAMP 

■ ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 

■ DOOR DRIVER'S SO- ■ — ■ — 

■ DOOR PASSENGER'S SICE _ . 

■ INSTRUMENT SCUTTLE _____ ■ . ■ 

■ DOOR DRIVER'S SIDE 

■ TRANSMISSION 

L CENSE PLATE LGH~S 



DOOR CONTACT SWITCH TAILGATE ■ 

■ REAR WIRE HARNESS / B-PILLAR — 

■ B-PILAH / TAILGATE ___ 

- SIDE MARKER LIGHT LEFT REAR — 

- SIDE MARKER LIGHT RSHT REAR — — 

■ BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT FRONT 

■ BRAKE PAD WEAR CONTACT, SPEED SENSOP. ^KT FRONT 

■ BRAKE PAD WEAR CONTACT, SPEED SENSOR .EFT REAR - 

■ BRAKE PAD WEAR CONTACT, SPEED SENSOS REHT REAR - 

■ FRONT END / ENCiNE WIRE HARNESS 

■ NSTRUMENT PANEL - / REAR WIRE HARNESS 

SEAT DRIVER'S SHE _________ 

■ SEAT PASSENGER'S SUE — ■ ■ 

DOOR PASSE WTER '5 SEE — - — ■ 

ABS — — — 



■ TRAILER COUPLING - 




ABOVE EZK, LH CONTROL UNIT 

UNDER THE WIPER SYSTEM COVER — 

ON DRIVER'S DOOR 

IN PASSE 1 _K'S QOOR 

AT SUPPORTS TUBE STEERING CONSOLE 
ON DRIVER'S DOOR ■ — 



UNOER THE SPARE WHEEL COVER 

UNDER THE TOOL KIT COVER 

UNOES CARPET IN FRONT OF TOa «TT 

UNDER T H£ PASSENGER SIDE REAR TRIM PANEL 

UNDER THE TAILGATE TRIM PANEL CLOSE TO SUN VISOR ■ 

UNDER THE TOOL KIT COVER ____ 

UNDER Tr£ TOOL KIT COVER - 

IN ENHNE COMPARTMENT AT SUSPENSION STRUT MOUNT - 
IN ENCINE COMPARTMENT AT SUSPENSION STRUT MOUNT - 

UNDER THE SPARE WHEEL COVER — 

UN[£R THE SPARE WHEEL COVER ■ 



W ENGEC COMPARTMENT AT RIGHT WHEEL HQUSIN5 

NEAR CENTRAL ELECTRICS 

JNGES "HE SEAT ADVASCE SI.*- 

UNDER THE SEAT, ADVANCE SEAT 

K PASSENGER'S DOOR _— — 



FOOTWELL AT LEFT SIDE PANEL ■ 
UNDER Th£ CENTRAL ELECTRIC - 



■ HEATED SPRAY JET LEFT 



- PULSE SENCER. - 



- A!R CONDITIONING SYSTEM ■ 

- AIR CDNDITIDMNB SYSTEM 

- WSIDE TEMP. SENSOR FOR AK CONOTONER 
■ AUTOMATIC TRANSMISSION 



■ FRONT END / INSTRUMENT PANEL WIRE HARNESS 
• ADDITIONAL AIR CONDITIONER 



■ ADDITIONAL AIR CONDITIONER 




■ UNDER T.-E WIPER SYSTEM COVER 

• UNDER THE SPARE WHEEL COVER - 

• IN CENTRE CONSOLE 

• IN CENTRE CONSOLE 

_ CENTRE CONSOLE 



UNDER THE SPARE WHEEL COVER 
UNDER THE CENTRAL ELECTRIC — 



ON SUPPLEMENTARY AIR CONDITIONS. RIGHT 
UNDER THE CENTRAL aELTTRC 



■ PLUG BRIDGE INSTEAT RAD1D BERLIN 



TfeK- 



-TtaR— UNDER THE BOOSTER COVER ON SGHT SILL 



- WH INSTRUMENT PANEL / WH B-PILLAR 



1M -3dO UNDER THE PASSENGER SIDE REAR TRIM PANEL 



- WIRE HARNESS B-PLLAR / TAILGATE LOCK 

- GNITION FINAL STAGE / CONTROL UNIT 



■ DIAGNOSIS CONNECTION 

■ CODING ELEMENT FOR GUTON SYSTEM AND LH-JETRONIC ■ 
- OX. SENSOR ■ ■ 



- FRESH AIR BLOWER 

■ ALITQM. TRANSM.. COUPLING TO GEARBOX WSE HARNESS - 
• AUTOM TRANSMISSION. CDUPLINE TO REAR WIRE HARNESS ■ 

- ARBAG ____ _ 

■ ARBAG ■ _ 




THE TAS.GATE TRIM PANEL CLOSE TO SUN VISCfi 
UNDER THE CENTRAL ELECTRIC 



UNDER THE COVER ON PASSENGER'S StQE SSI 
ON CONTROL UNIT CONSOLE 



UNDER THE CENTRAL ELECTRIC — 

DN BLOWER HGuSiNS 

UNDER THE SPARE WHEEL COVER 
UNDER THE SPARE WHEEL COVER 

CENTRE CONSOIE 

IN CENTRE CONSOLE 



■cm 

-c« 

-C44 
-C42 

-C4- 

-cw 

-P5X 

- P6 

- N9 

- LM1 

-K10. 
-010 

- 02 
-G78 

- F78 

■ E7S 
-E78 
-026 
-E13. 
-FSB 
-H42 

- ca; 

- K74 
-0P7 

-C12 

-G2< 
-F33 
-F33 
-BQ 
■03S 

■ C3<; 

-F36 



■ as; 



-E13 
■063 

■ J30 

■ m 



-m 

-N3S 

-M2: 

■ BCE 



-M71 
- 1*17: 
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GROUND POINTS 



LD IN 

m DlAGRAMM 



CODE DESIGNATION. FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NOTE 



n 

.CSZ-SUIIS 



- 

MP II 
■■'= ; 
MP IV ■ 



:4.F3-H3.C13-1&.K23.H33 MP V 



£60,FaS14.H1 
29 



•32 



MP VI ■ 
MP VI - 
MP VII 
MP IX - 
M=X - 
X! - 
XI - 



■ BODY FRONT LEFT 

■ BOOT FRONT RGHT 

- WHEEL HOUSING WALL FRONT RGHT 

■ STEESNE CONSOLE 

■ FIREWALL 




GROUfO STRAP BATTERY 
ENGINE POWER 
ENEME ELECTRONICS 
WHEEL HDUSNG LEFT OUTER 
WHEEL HOUSING RIGHT 
WHEEL H0LWJ5 LEFT HNER 



IN ENGINE CC'-PARTMENT AT FRONT END PANEL 

ti ENGINE COMPART. NEAR AIR CONDITCMG CONDENSER 

ON STEEratS CONSOLE. BELOW LEFT 
ABOVE CENTRAL ELECTRICS 
UNDER THE SPARE WHEEL COVER 
UNDER THE TOOL KIT COVER 
ON UPPER RANKCASE. READ LEFT 
ON UPPER CRANKCASE, REAR RIGHT 
BEHWO ABS HYDRAULIC UNIT 

IN ENGINE CS'PART. ON RGHT SUSPENSION STRUT MOUNT 
IN ENGINE COHPARTM. ON LEFT SUSPENSION STRUT MOUNT 



D33.JK39.D33 

-60.HJ46.K43-44 
j=S1-53,G63 
I5i663JUK 
-76.F30 



-34 
3 

JjBS 
H3&N69 



-63 



N63 



-84 



> 
> 

sm 

i 
; 




13 



M 



N 



Wiring Diagram 97-36-5 
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Wiring Diagram Type 928 S4/GT 

Model 91 

Coordinates 



r 



Sheet 1 


1 - 


10 


Lights RoW 


Sheet 2 


1 - 


10 


Lights USA 


Sheet 3 


11 - 


20 


Body 


Sheet 4 


21 - 


30 


Instrument Cluster and Senders 


Sheet 5 


31 - 


40 


Engine Cooling, Heater, Air Conditioner 


Sheet 6 


41 - 


50 


Outside Mirror, Power Seat 


Sheet 7 


51 - 


60 


Seat and Mirror Memory 


Sheet 8 


61 - 


70 


Radio, Telephone 


Sheet 9 


71 - 


80 


Antilock System, Tire Pressure Control, 
Airbag, Porsche Lock Differential, Trailor 
Coupling, Brake Pad Wear Indicator 


Sheet 10 


81 - 


90 


Motor, Fuel and Ignition, Cruise Control 


Sheet 11 


91 - 


100 


Alarm Syste~ : Centra. Locking System, 
Inside Lights 


Sheet 12 


101 - 


110 


Central Electric 


Sheet 13 






Constr. Components 


Sheet 14 






Plug Connections, Ground Points, 



M-Numbers, Abbreviations 



r 



Current Flow Diagram 97-367 



Wiring Diagram Type 928 S4/GT 



The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e.g. 
from A 11 15, to the "initial element", from A 21 25 to module element. 
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LIGHTS ROW OUTSIDE 



B 



8 



10 



: TURN SIGNAL RIGHT 



P0TENT1QM£"E5 FOR 
HEADUGHT VERTICAL AIM J 
CONTROL 



MCI 



,-WL 1 - 
| >-|GPV 



HEADLIGHT 
ASSEMBLY RGHT 



TURN SIGNAL: 



SIDE MARKER 
LIGHT 

FOG LIGHT 



ADOITONAL 




HEADLIGHT VERTCAL AM CDNTROL 
rf — i 



J 



mm 



be 



CONCEALED H-:AOLGHT 
>— - RIGHT 
r tttti CONCEAL CO 

LLL ; ; ; =dbse ; • headlight 





hjadught vertical m control 

-5 ; 



. — ; — rA-f 



V V. ^CONCEAL! 



AO: " QNAL 
HtGH BEAMS 




\ 



(PI 



17 



DP I 



T33 




STOP LIGHT 



0.5 BK/BE 




T LRN SGNALS 



HEAOLIBHT 
ASSEMBLY LEFT 



ft! 



GPV 



POTENTIOMETER 
FOR INSTRUMENT LIGHT 



REAR FOG LIGHT SWITCH 
"1 








SIDE TURN 
SIGNAL LEFT 



■JSC 



GP ' 



- I 



■I 




31 GROUND 



for row FOG LCHT V* 

SnOGE 30-87 _ 

KSItAD OF T J 



UB&ay ^]| I J M193 AMI H533 Oft_V 



M193 AW H533 GN_Y 

[f5S~| — >sw1/eL 



-lz: 



n 



SJPPIY X 

CENTRAL ELECTRICS 

Mp"ix ' 



MP III MPM 1 ,MP 



1 



B 



T7T 

UNMARKED LEADS 
ARE WRE LOOM 3 




MP XII 



MP VII 



D 
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= ' = BLAO 



WT = WHITE RE = RED GN = GREEK YE = VF1 LOW 6R = GREY BR , BROWN BL -- BLUE 




VI = VIOLET 



PK = PINK 
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LIGHTS USA OUTSIDE 
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H 



K 



HAZARD LIGHT SWITCH 




WV1 □ a*™ pott 

y, CONNECTION WITH FIELD DATA 

CP GROUND POINT 



m 

2 


M 


Wl 5 

to on pj~| tsefi 


— > 
-> 
-> 
-> 


7 

t 

1 








-> 

-> 


s 
■ 






-> 

L-> 


5 



H 



K 



BK = black 



WT a WHITE HE ■ RED GN = GREEN YE - YELLOW GR - SREY BR = BROWN 5_ - E_L'E 
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M 



N 



bulb cont=:l unit 



SUE MARKER LIGHT 



IM2491 STARTER LOCKOUT 
AND BACKUP LAMP SWTCH 



t 



50 WL 12 

-I 



— > 

T3- 



IlilllliSilW ^ 




f-i, i swl 31 bf e « I 
cr-y v 'y y 

^ ^ lit 9 ^ 



MiBtiiisn:*n 
> neusevii 



CENTRAL ELECTRO 
. . - — — . - - - i ■ — ' 



(18 

M 




< WL 170 




"Al LIGHTS RIGHT 



■ SIDE MARKER LIGHT i 
. TURN SIGNALS 



STOP LIGHTS 



BACKUP LAMP 



WL4- 



BACKUP LIGHT 
SWITCH 



T7 



1 



^WL 16 



WL 39 



T8 
tarn 




LCENSE 
PLATE LISHTS 



TAl LIGHTS LEFT 

" ^.BACKUP LAMP 



T1Z 




8 



STOP LIGHTS 



■ TURN SIGNALS 
■'SUE MARKER LIGHT 



10 



M 



N 



VI = VIOLET 



PK = PINK 
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BODY 
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H 



K 



POWES WINDOW REGULATOR 
m-ZK DRIVER'S SIDE 



II 



Wl 167 



- 



PUSH BUTTON S WIT EH 
FOR POWER WIW30W 
DRIVER 



LlLH 



T6 



:©fc 



FOR RHP; 

NraCHUNGED J 



CONTROL UNIT POWER WINDOW REGULATOR / SUN ROO= 



mm :: 



FCR R 
WtTH>S2 



GPV 



2^ WIPER INTERMITTENT XI 
CONTROL 



30 



ADDITIONAL CLEANNG 
FLUID PUMP IX 



HEADLIGHT ELEAftRS VII 



31 (GROUND! 



PI — ' 

F 




NOT ''A RUED 

LEAOS ARE WIRE LOOM 3 



LL 


G 


H 




J 


K 





E- = SLACK 



WT = WHITE RE = RED GN - GREEN YE = YELLOW GR s GREY BR = BROWN BL = BLUE VI = VCLET 
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97 



ISH BUTTON SWITCH 
OR POWER WNOOW 
PASS ENG. SDE 




T22 



M 



IS gi/BL 



N 



POWER WINDOW HEGULA-OH 
■flTOR PASSENGER'S SSDE 




WL 167 



DD- 



0 



30 MI 



-a 



=1 



1— 



REAR WNDOW 
i WIPER RELAY 



GP VI 




REAR WINDOW 
WIPER MOTOR 



■rail 



GP V 



1 



MP M 

MP II MP XI 1 /MPV 



| CONNECTING PONT 
| | CONNECTION WITH RELG ]A7A 
GP ER9UN0 POINT 

M 



MPl 




20 



MP XII 



MP VII 



N 



PK = PINK 
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INSTRUMENT CLUSTER AND SENDERS 



B 



21 



INSTRUMENT CLUSTER 



22 



23 



24 



25 



26 



27 



28 



29 



SENDER ■ 



■ OUTSIDE TEMPERATURE 
SENDER - FUEL LEVEL 
SENDER - CODLING WATER TEMPERATURE 
TERM. 58 □ 
TERM. 61 (CARGO-! 
OIL PRESSL-RE SWITCH 
CHARGE Aft ASSURE 
SENDER - OIL ASSURE 
BRAKE -AD 1 
L-JETROMC 
TERM. TD 
SPEED 

TRALER TURN SGNAL 
SEhCER - [SOUND 
TURN SIGNALS 
1GH BEAM 
TERM. 15 ICARGO * 

PSD - WARNING FUNCTION 
REAR LIGHT 
TIRE PRESSURE 
PORSCHE LOCK OFF. - FUNCTION 
WASHING F_J D LEVEL 
CENTRAL LOCKING SYSTEM 
ARBAG 
PARKING BRAKE 
STOP LIGH" SWITCH 
STOP LIGHT, BULB CONTROL UNIT 
COOLNG WAT- 1 .EVEL 
CCaiNG WATER PRESSURE 
01 LEVEL 
TOOTHEO BEL" TENSION 
ASS 

BRAKE FLUIO 
BRAKE PAO 2 



TERM. 50 
TERM. 30 
TERM. 31 
TERM. 31 
TERM. 15 

RADIO RX 
RADIO TX 
BUTTON (TOPI 
BUTTON [LOW] 
BUTTOM (PRESS) 
□ ACNOSiS L 
DIAGNOSIS 3N/OFF 
DIAGNOSIS K 
SEAT BELT WARNING 



[PULL) 

CHECK ENGINE 
SCE MARKER LIGHT 
SWITCH STEP P 
SWITCH STEP 

sw _ c- I- s 

SWITCH STEP 0 
SWITCH STEP 
SWITCH STEP 

SPEEDOMETER 'A' DOTAL DUT?UT 
V-SWITCH (BUZZER OUTPUT) 
ROK 
CAT 

SWITCH STEP ISU/5S] 

TERM. 53 
BUZZER CONTACT 



30 



o 

TfT 

UNMARKED LEAOS 
ARE WIRE LOOM 3 



B 



OUTSIDE . [ yy. INSTRUMENT LIGHTS 
TEMP. SENSOR 

| if ^ 

WL 1*7 S 



PARKING 5=ak: 
CONTACT 




SPEED WARf#JC EUZZER 
IM215I 



INFO SWITCH 
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INDOTOR SWITCH 
BRWtFLUD 



H 

STARTER INTERLOCK SWITCH 
T BACKUP LIGHT SWITCH M249 

:::: : rflr- : 



K 



SWITCH ODOMETER 
RESETTING ROW 




RtTI CONNECTION NO. 121 



.:vj|: ( FUEL LEVEL 
Qpj SENDER 



: = BLACK 



WT . WHTE 



RE - REO 



GN = GREEN 



H 



YE = YELLOW 



—I 

GR -- GREY 



K 



BR = BROWN 



BL ■ BLUE 



Vi = VIOLET 



Wiring 
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M 



N 



SWITCH ODOMETER 
RESETTING M5S3 




connects POINT 

I I CONNECTION WITH FIELD DATA 
QP GROUND PONT 



21 



TOOTHED BaT 

TENSION SWITCH SEAT BELT 



RAL ELECTRICS 



1 % 

a — a li 1 

fi 31 1 R 



39 



-CD 



- tin 



; RELAY FOR FCU 
XIX 



! s 

4^ 



0 



OILY MS ■afT/Vi | 



25 



Wl 1 



r 



30 



I 



a 



RELAY SOCKET ONLY FDR LHD 
TIMING RELAY (M2-S.MS53) 



23 



BRIDGE 
ONLY ROW 



o.; wr/vi|- i - ~ 



QT 



I 

QP V 



— -ED 



1 



24 



25 



WL 1 WL Z 



<■ 



<■ 



<■ 



i J in 
t I ic 



-rsr 



ts 




THERMDELEMEN" 
ND.2 



, LEVEL 



■I 



SHirFi^ COOLANT 
■^KS) ' : i LEVEL SWITCH 



ill 



4ii 




£ THERMOELEMENT 

N0.1 * 



ijjjji 



PRESSURE SWITCH 
COOLANT 



CP . L_o— 



I f|I-Li^P OIL LEVEL SWITCH 



Vy- 



26 



S3 



COOLANT TEW. 
SENDER 



OIL PRESSURE 
SENOER 



27 



- TW1 



CATALYTIC CONVERTER 
WMTTJR 

SWITCHING UNIT 2 



28 



SWITCHING UNIT 1 



-Pi 



ilil 



SI* 



30 



WL 202 



M 



N 



PK > RINK 
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ENGINE COOLING, HEATER, AIR CONDITIONER 



B 



31 



32 



33 



34 



35 



36 



37 



38 



39 



40 



CONNECTNG POiNT 
I I CONNECTION WITH HELD DATA 
EP GROUND POINT 



[Of.TF.DL SWITCH 



AIR CONDITIONING SYSTEM 



31.-T 



tt^ 21 21 27 30 ( 
O □ V AV A 

I — I — I — I- H 



INSOE TEMP. SENSOR 



BLOWER 
NS1DE 
SENSOR 



CONTROL UMT 

MR CONDITIONING SYSTEM ' 




B 
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TLW. SWITCH thermcswitch 

INTAKE PIPE CODLING WATER 



H 



K 



BK = BLACK 



WT = WHITE RE - RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI , VIOLET 



Wiring 97 



M 



N 



REAR WINDOW 



LOW PRESSURE 
HIOH PRESSURE 
1 SWITCH 




31 



32 



33 



34 



Cl TEMPERATURE (M24.9! 
SWITCH TORQUE 
CtftVERTER 



35 



36 



37 



38 



40 



! SWITCH 



CONTROL UNIT 
FRESH AIR REGULATION 



BLOWER FWAL STAGE 



M 



N 



PK * PI* 
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OUTSIDE MIRROR, POWER SEAT 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



B 



MIRROR 
PASSENGER'S SIDE 
IM261. M528I 



r®- 



V 1 v2 V 3 v5 'v'S 
_ 



CONNECTNG PBNT 



WL 167 



6P GROUND POINT 
Wl WIRNG LOOM 



t 



LH3- 



CHANGE DVER SWITCH 

R — 

L 



ti 



-a 



.. 



O O O 



"i'T^ 



MIRROR SWITCH 



lis 

■A ?a 



Hip 



— — n 

w /I I 



3 1 CP 



j^ 1 T22 



WL 3 



SPV 



10 SB 



I » 



D 



01 02 <i>4- <i»3 OS Ob 



MIRROR 
DRIVER 'S SCE 



MP IX 

MP III MP XI I ,MP 



MP 1 




MP XII 



MP VI 



B 



■OH] 



*1 



GP V 



-E 



SEAT CUSHION 
HEIGHT CONTROL REAR 



SEAT CUSHION 
HEGHT CONTROL FRONT 



I 



3- 



a- 
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H 



K 



CONNECTION POWER 
SEAT OC-HT 



30 



40 



23 



2i [] ih 



CENTRAL ELECTRCS 



GPV. 



SPORT SEAT 
(M383, M387) 




15 BR 



ON SWITCH 



T21 



SEAT HEATI 
POWER SEA 



INVERSELY I 
WITH LEFT 



Wl 227 



Wl 227 



IN 



GP IV 



TZO 




T20 



SEAT CUSHION 
HEIGHT CONTROL REAR 



seat backrest 
;cnt^ol 



■ VlJi 



CONNECTION °QWER 
SEAT LEFT 




WL 343 
NOT APPLICABLE WITH M139 
H340. M586, M513 



SEAT LUMBAR (MSB 6) 
HEIGHT CONTROL (MS131 



SEAT LLMBAR (M5861 
CURVE CONTBOL IM5131 



L- 






* — \ 


L 

■ = ?',/jp. 











• WL 337 A 
M340. 1 1 



BK - BLACK 



WT = WHTE RE = RED 



H 



GN = EREEN 



K 



YE = YELLOW GR = GRET 



BR = BROWN 



BL = BLUE 



VI . VIOLET 



Wiring 97 



M 



N 



ADJUSTABLE SEAT HEATING (M139. M3A-0) 



41 



DELAYING RELAY 



SEAT HEATER SWITCH 



3ACKREST 



SEAT 



SICE ELEMENTS 



!H AND 
- z : . - 



WRING LOOM 



ON SWITCH 



£ 2 



WL 337/338^340 



r 



i-VrtY SWITCH 



WIRING LOOM 
ON SWITCH 

15 8K/EK 



SET 



WAY SWITCH 



Iilll! 



WIRING LOOM - 
ON SWITCH 



Ha 






COMFORT SEAT - STANDARD LEFT 



t-WAY SWITCH 



1-J 



WIRING LOOM 
ON SWITCH 



SEAT CUSHION 
HEIGHT [CNTRQL FRONT 



15 3*^ 



SEAT BACK 
FORWARD CONTROL 



W8 



Mill 



43 



44 



45 



46 



47 



48 



50 



. WITH M139. 

6-3. M586 



M 



N 



PK -- PWK 
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(M537, M538) SEAT AND MIRROR MEMORY 



51 



52 



53 



54 



55 



56 



57 



58 



59 



60 



B 



H 

> 



MEMORY SWITCH RGHT 




lift 



\DECQNNECTHG 
POINr 
,M1RR0R 



IP 



Pr 



WL 167 

PASSENGER- 

5QE 



4gp V 



r<-> 
<-> 
<-> 
<-> 
<-> 
<-> 
<-> 



r; 







■: 0.5 WlTa. 





U 0.5 WVKE 




0 5'*- 




5 .;.5»"/Blf 





~- 



<-> 



K-> 

<«■> 



<-> 



<-> 
k:-> 



r 



err* 

: :v — — 



11-5 VE/BL 



0.5 YE/KE 



i i 

3 1 

Q 
<: 




92 



<- 



0.S BUBH 1 



Eh 



r-> 



2 
.4- 



J- 



7% 



L 1 , _ , i_ ,' -> 



Q-5 Mffi 



<-> 



<-> 
<-> 



<-> 
<-> 

<-> 



BUTTON PANEL 
PLJQ 6-PW ILHD) 
CP IV (RHD) 



iWT; :::::: 



GROUND 
FIREWALL LHD 
STEERING CONSOLE 

=.-: 



: CONTROL LNT MIRROR; 



<-> 
<-> 

<-> 
<-> 



<-> 
<-> 
<-> 
<-> 



T6 



mm s tar 

■ Outwit Wtfi iff! 



•3 : 



rat 



<1 



OT; j ! : : j 
fflfltlUfri 



B: K 



WL 3 



EB 



50 



GROUND 

STEERING CONSOLE 
FIREWALL rm 



EP III ILHD) (j— , 
CP IV IRHDl^-r- 



i.5 an 



0.5 WT/Hi 



: ; y/i. 



_/ 



10 EE 



H 6PV 



B 



Printed in Germany - XXVI, 1990 



97-381 



BX.--B 



H 



K 



■ 



<4 
4* 



TRAL ELECTRICS 



— dD~ 



LHD 



WW 



-=--f--ir 



0.5 WT/YE 



WL 232 



aEC. HEATING 
ELEMENT FOR BACKREST 



SEAT SEE 
ELEMENT HEATING 



m 



mmmK 



s g " 
9 



-"i 



t2 i 



11 



f 



ELEC HEATING ELEMENT S 
FOR SEAT CUSHCN S 



IISCDNNECT POINT 
SEAT BACKREST 



SEAT SIDE 
ELEMENT HEATING 



ELEC. HEATING ELEMENT 
FOR SEAT CUSHDf. 



1 — ft 



SEAT 



1 



L U _K. U _J 




aEC. HEATING ELEMENT 
FOR BACKREST 



mmm 



P3 



WL 232 



1.5 ER 



5 m l~j]T 



■ DISCONtf CtrsE point 
SEAT BACKREST 



4 



SEA 



t 



lis s 



§ 15 



EE 



TT ? 



. J 1 . 

O H_P (Q 



2 



120 



-D 



15 



: - 



>- =r 



j 5 -sr/a. 



H ss 



H 



K 



.ACK 



WT = WHITE 



RE = RED 



GN = GREEN 



YE = YELLOW 



BR = GREY 



BR -- EflOWN 



EL - BLUE 



v = :let 
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M 



N 



LUMBAR SUPPORT >£1GHT 
?y(g>-j _ _ 

-. BACKREST 

Z_^3 




51 



Wl 231 



e- 3 * i£ - 4*3- 8*3-i 
13 cowmen unit seat passengers 'S side 

*)3 S± si 12 9 li SI H ii 3S 

" " F y« "o u, o u i - - 1 - -o — o o o' g - 1 




f HEATED SWITCH 



— rss is n rss |8 n rss ss n 

103 ix 5 I 121 U a I *S ix II i 

13 - . 



CWITRLX UNIT SEAT DRIVERS 'S SIDE 5 + £ £ 





■ Wl 231 



I — I ccwecTON with Fan a*r* 

5? S«M PDIMT 
Wl wmCLOOM 



60 



CONNECTS SEA" BACKREST 



M 



N 



0 



= PNK 
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RADIO. TELEPHONE 



B 



61 



62 



63 



64 



65 



66 



67 



68 



69 



70 



\j/ ROOF ANTENNA 

NOT ON C -NETWORK 

i] 



suppress:r 



■« — y ' 



ANTENNA 

EXTENSION VA£ 



1.0 « 



P;N 3 (MUTE) 

NOT ON 'I's I:' Vl 

CO-PLAYER ETT i-l-l— 



6^. 



^RAOO ANO CD-t-icAyE& 




I I 



ALARM CONTACT IN 

radio su=f:=- 

FRAME 



ALARM CONTACT 
IN CD-PLAYER 



FRONT LEFT 

HIGH RANGE 
RADIO SPEAKER 



I-fDDLE RANGE 



DEEP RANGE 
SPEAKER 



REAR LEFT 



MDOLE RANGE 
SPEAKER 



UGH RANGE 
RADIO SPEAKER 






\ 




m 



WL 69 LEFT 




■5 a 



WL 69 RIGHT 



-.5 Bfi/ WT 



DEEP RANGE 
SPEAKER 



REAR RGBT 



MIDDLE RANGE 
SPEAO 



HIGH RANGE 
RAOQ SPEAKER 



CONNECTION PLAN BOOSTER 



S»L«ER PLUG FRONT! LEFT 
WT 



r- sjg front = c- _ 

EtACK 




B 
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97-383 bk = blao 
BR = BROW 



Wiring 



TELEPHONE RECEIVES 



H 



TELEPHONE PREPARATION C-NETWORK M 612 

(Philips Tarty") 



TRANSMITTER-REVIVER 
C-NETWORK 
NOT CONTAINED IN M6T2 



K 



COMBINED RADIO ANO 
TELEPHONE ANTENNA 



lil 



ewe;-™* CABLE 

TILBWE [EtBWJ PWTES 




«*£ ilSNESs HR 
THEF<hE RECEIVER 



; :l S 



,. _C1_ 



NOT CONTAINED H MS12 



I jj 



COMSNE? 



[-NETWORK SUPPLY 
15 a - - =: 



NON-EES FUSE 
IN BATTERY COMPARTMENT 



3€ 



BOOSTER 
15 A 



21 



|term.' 



TELEPHONE 



^3 



L i 

CENTRAL ELECTS C5 



TELEPHONE RECEIVER 



EPI 



J 



2 2 



1 

— 



i RAOC MUTE 

RAOB PLUG CHAMBER 3 
NOT CONNECTED 



0.; wt 



NOT CURRENTLY COWECTEO 



TELEPHONE PREPARATION CELLULAR M 195 

(MororoLal 



WIRING LOOM 
j CELLULAR 



V 



TRANSMITTER-RECEIVER 
CELLULAR 



P 



NOT CONTAINED IN M195 



_2 1 



t*l._._._ 

NOT CONTAINED IN MT9S 



ANTENNA CELLULAR 
NOT CONTAINED IN M612 



CONNECTION LOUDSPEAKER CONNECTION MICROPHONE 
I FREE -HANDED SPEAKING! (FREE -HANDED SPEAKNGI 



|7J COWECTNG POINT 

I 1 ::v.e:t:n wmi p.e.z 

BP GROLND POINT 



61 



62 



63 



64 



65 



66 



67 



68 



69 



70 



H 



K 



WT = WHTE 
BL = BLUE 



RE = RED 

VI = VIOLET 



GN = GREEN 
PK = PINK 



YE = YELLOW S3 = GREY 



Wiring Zicg—Ti 97-383 
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ABS, TIRE PRESSURE CONTROL, AIRBAG. PORSCHE LOCK DIFFERENTIAL, BRAKE PAD WEAR INDIO 



B 



71 



72 



73 



74 



75 



76 



77 



78 



79 



80 



ABS - ANTILOCK SYSTEM 



HYDRAULIC UNIT 




PUMP RELAY 



REAR RIGHT 



B 



Printed in Germany - xxvt, 1990 



97-385 



\TOR .TRAILER COUPLING 



H 



K 



CRASH SENSOR LEFT 



AND 



PSD - PORSCHE LOCK DIFFERENTIAL 




MP V I 



H 



K 



m -- BLACK 



WT = WHITE RE = RED ON = GSEEN YE = YELLOW SR = GREY 3R = BROWN 3L = BLLE VI . VIOLET 



Wiring 



97 



M 



N 



El 



3 
) 



AKBAG CONTROL UNT 

.IMS62I..... 



EL 



2 



WTHX1T M562 

mm 



T52 



STEERING WHEEL 
WITH HORN CONTACT 



WL 3 



- fen 



- El 



.J 



RE CONTROL 



GF . 



if 



WRBAG 



WL 84 



TRAILER COUPLING 
(M 208) 



P..G SOCKET 
TRALEF COUPLING 



V V V V 



-no 



- T5TI 



1" 

CRASH SENSOR RIGHT 



— (HO ; 




31 



GROUND ABS 



^4 




GP V 



SEE SHEET 1 



WL 4 



JMTROL 



CEN-RAL ELECTRICS 



□ 'ONNECTHG POINT 
I I CONNECTCN WITH FELD DATA 
GP GROUND POINT 



M 



N 



0 



PK = PINK 



Wiring Diagram 97-385 
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MOTOR, FUEL AND IGNITION, CRUISE CONTROL 



B 



0 



81 



□ connect: pcnt 
i 1 connection with field data 
gp (sound point 



BATTERY 



A.TRNATOR 




Printed in ^nzmy - XX/, 1990 



2K = BLACK 

97-387 




WT = WHITE RE ■ RED EN. GREEN YE = YELLOW GR = GREV BR = BRDWN BL - BLUE VI . VIOLET PK = PINK 



Wiring 



97 



M 



N 



_ ER 



KNOCK SENSCfi 2 KNOCK SENSOR 1 




81 



AIR FLOW SEN SOP. 



_ — fazTI 



SHFT VALVE 
RESONANCE FLAP 



TANK VENT 



TEMPERATURE SENSOR 
OOUPLE NTL~ 



POTENTIOMETER 
NOT APPLICABLE 
WITH CAT. CONV. 



83 



84 



85 



86 



87 



88 



|*l 



iff is lir n ;,J ! fra B fat B i 



! I 



Si L- P 

L:=iiii:! IDLE SPEED 

CYUNTJER CYUNOEP [YLICER CYLNDER CYLINOES CYLNDER CYLWCCR POSITIONER 
4 6 7 2 3 5 8 



OXYGEN SEMSOR ONLY 
WITH CAT. CONV. 



90 



10 



M 



N 



0 



Wiring Diagram 97-337 
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ALARM SYSTEM. CENTRAL LOCKING SYSTEM INSIDE LIGHTS 



B 



91 



92 



93 



94 



95 



96 



97 



98 



99 



100 



LOCK CYLMJER FDR DRIVE CENTRAL LGCKNG 
ORIVOTS DOOR SYSTEM DRIVER 'S DOOR 



LOCK CYLINDER FOR 
— LLf'.^'S OCC= 



DRIVE CENTRAL LXKWG 
SYSTEM PASSENGER'S DOOR 



TAILGATE LOCK 



WL1 




OOOR CONTACT RWT 



DOOR CONTAC - FOR 
GLOVE-SOX ^MP 



CENTRAL LOCKING 
BUTTON, BUTTON PANEL 



B 



D 



Printed in Germany - XXVI. 1990 



97-389 



H 



K 



ALARM SYSTEM 



HORN 



0 5 BS £11 jtl 



0 S B3 



3 



CONTROL UNIT ALARM SYSTEM 



P>iOO 



UNrBAL L0CKHG 
OTWE SWITCH Ul 

CENTS* LOCIUC 

ENGINE SWITCH OR: 



4D= 



2P ¥' 



11 W m ~* 



mjcatob urc left p 
mjwm-prwec J< 

■OOTODLIW BSfT °" 



R£*>LCCK 



TO 30 



INSIDE . 



1 TESKi5 p\-^ 



0.-5 BKjthe mrffp. 



- fH7q 



J 0 ^ CENTaAL LXKHS 



-ma 



USD- 



'S spEEEOTTtn EGNW. 



■ 




-EE] 



™ i 



CTJCRAUDCK BUTTON 
UUP CENTRAL 
TH.W-*e«CBUTTCH 



1 



EP V LHD 
GPIV RHO 



T19 




-ltd 



WL4 



;75jB [MYBC r 

LKJ «C USft CULT H4Jl r 



GP V 




Q C0NNECTM3 PUNT 
I I CTJNNECTIDN WITH FELD DATA 
GP GROUND POINT 



TTT 

UNMARKED LEADS 
ARE WIRE HARNESS 3 



DOOR CONTACT SWITCH TAILGATE 



\ 



TAILGATE UNLOCKING 
SWITCH RGHT 



H 



K 



BK = BLACK 



WT = WHITE RE = RED GN = CfiSEM YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET 



Wiring 



97 



M 



N 



ALARM -PRMiC 
WOCATOR LAW. 
0RNEP'S SCE 



FLOOR LAMP 
OHVEK'SSOe 



FLOOR LAMP 
PASSENGER'S SIDE 



MTCATCR LAMP. 
'ASSEN6ER-S! 



WL 167 
OR YER'S SIDE 



LIGHTS 
CENTRA. 
ELECTS: C 



Y_VJ 

L 




ODOR LOCK 
DRIVER'S SIDE 



jaaas. 



_._.._._.j&rr2 



\ 



Lil 



£ 1_ t 1 



'-USE 10 6* 



GP V 




PASSENGER 5 S EE 



I 



ONLIBH] 



WL4 



T10 



wl a 



TAILGATE UNLOCKING 
SWITCH LEFT 



TAILGATE UN.CCKING 




KSDE LIGHTS 
TALGATz I 



n 



! I 
i 



SS 



PiSTC LIGHTS 
TAJLCATE I 




LIGHTS ROOf 



M 



N 



11 



PK = P » 



Wiring Oiagram 97-389 
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CENTRAL ELECTRICS 



B 




101 



102 



103 



104 



105 



106 



107 



108 



109 



110 



no^ — 



SI I 




l|J M M Ml l|i Isl lil til |s| 



* S 8' -1* 8 "* *' * * 



FUSE OUTPUT FUSE INPUT 
< < 



UW BEAM LEFT 



2 . 71 i£M RIGHT 



At 



SLAti.7 



i HGH 6&1H LEFT 

4 HGH BEAM fiCHT 

5 ACDTEHAL ORIVNG UGHTS 



RLEHT LEFT 
8 KJE HARKER LOfT BOiT 
, ASKTlMY-»SraUNOtT-USH] 

« UCEKSt PLATE U3HTS 

n bbu! he unr 

12 rmiwtiwwrLEFT 

13 TJ^ SIGtAL REAR LEFT 
14- TUSi SOW. HJ0H7 RIGHT 

15 Tja SOiAL REAR RIGHT 

16 SEAR WNDOW DEFOGGB! 

17 MP»C FLASHES 

BK [LWARTMENT JEW 

18 POWER WTOJH REGULATOR 
5LNRC0F 

19 ItACLCHT ClEAWtg SYSTEM 

?■: «s 2. >rR 

a POWER SEAT LEFT 
LQJTS EES 

« POWER SEAT RWr 



XH-XXN 5t« 



" xxn-xxw at 



WD nTOONLY] - 



-J 12 



[23 
U30 



X25 
M12 



30 



X30 
V30 
L IS 



FUSE OU TPUT 



2i TWO-TONE HONS 



25 HSEELBITS 
N5TOIMENT CLUSTER 

26 TALBATE UJirjCKHG 



27 lENEEALETl LCACUBHT M3TTJ< 

:e abs 

25 radiator fah 1 

36 ratjatck fan 2 

31 
32 

33 [TiARlCHTER 



ii wTCSHELO WPERS 
HEATED WASHER JET 



XXt-XW 

Ml 



0% 

HE.LZt 
U2t. 013 
E15 
012 
U2S 

□23.02A 



a FLEl RM=. HATES 
OXYGEN SEftSCR 

NSTRUrtEWT, CEWTSOL LAWS 
i9 ^CXCOWN. SDLENOCJ VALVE 
SWITCH FOE REAR WHDEJW WPEH 



it. BADCJP LIGHT. NRR0R AO.lET>E0<r P1t 
THE PRESSURE CONTROL ' 

IJfflTS, LIGHT SWITCH BUTTON ?A.tL 
" RELAY TTWG E0NTROL LMT USE- Lfivi & 
BAMSE EETWEGTILN TERM. 15 



42 Ri 

43 TELEPHONE N2(..[tt5 
(A SEAT IEATER P1J 

15 ATX, At LT22 



55 $ $ 



L w ■ 




HEE3- 

•r±- 



B 



0 
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CONSTRUCTION COMPONENTS 



r 



B 



CONSTRUCTION COMPONENTS 



DESIGNATION. FUNCTION 


POSITION IN 
VEHICLE 

LHO RHD 


NOTE FIELD IN 

WIRING DIAGRAMS 


ABS/PORSCHE DIFFER. LDCK CONTROL UMT 


7cQ 




IN DRIVER'S FCETWELL ON SIDE 


DJ 71-72 


abs/=orsche >-■■■ contkcl 




7cQ 


ABOVE CENTRA. ELECTRCS 


DJ 71-72 


ALARM-PRIMED MCO~GR LAMPS 








HP 9t92 


TRAILER COUPLND 








072 


STARTER INTERLOCK 








L1.Z. H21. ASS 


ASHTRAY LIGHT 








fif. V 


OUTSOE TEMP. SENSOR 


2-3dG 


Z-MQ 


IN AIR DUCT TD ZENERATOR 


G 31 


OUTSGE TEMP, SENSOR 








D 21 


BATTERY 








C 82 


LIGHTS CENTRAL RECTRE 








LM 93 


accelerate si-szr 


10 eQ 


KteQ 


UNDER THE LEFT SEAT 


K 73 


TURN SIGNAL / DIMMER SWITCH 








JK 1.2 


FLOOR LAMP DRIVER'S SIDE 








N 91,92 


FLOOR LAMP PASSENGER'S SDE 








0 9'.?: 


BOOSTER 


tteK 




UNDER THE COVER ON PASSENGER'S SlOE SILL 


BC 64,65 


BRAKE PAD WEAR INDICATOR 








n-H 79 8<1 


STOP LIGHT TAILGATE 








j g 10 


STOP LIGHT SWITCH 








C 2,3 


CODING ELEMENT 








DP 83.84 


ROOF ANTENNA 








A StSZ 


DIAGNOSIS CONNECTS 








JK 30 


ALTERNATOR 








DC 81,82 


SPEED SENSOR 








E-H 79.80 


SPEED SENDER ENQNE 








JK 83.S4 


PRESSURE SWITCH fb!GEN 








L 40 


THROTTLE VALVE SWITCH 


ScM 


5;P 


IN COOLANT HOSE BEFORE EXPANSION TANK 


JK 90 


PRESSURE SWITCH COOLANT 








Y', 3.1 


FUEL INJECTORS 








L-N 90 




















• 


SUPPRESSOR FOR RAD.O 


8t}Q 


3dO 


W CENTRE CONSOLE IN FRONT OF RADIO 


DE 61 


SWITCHING UNIT EX 


sm 




IN CENTRE CONSOLE BELOW RADIO 


P 2S M 


EZK CONTROL UNIT 


?it. 


7dQ 


IN PASSENGER'S FQOTWELL ON C0N7R0_ U'JIT CONSOLE 


L 82-84 


TWO- TONE HORNS 








CO ZO 


n^DUENCV SW C—-Z 








BD 66 


-RiSH AIR BLOWER ENCKt 








LM 3-.3Z 


FRONT SENSOR AK6AG 








K 71. N 73.74 


BLOWER FINAL STAGE 








0 39.40 


BLOWER INSIDE 








AB 33.34 


BLOWER MOTOR SENSGK 








H 40 


BLOWER SWITCH FRESH AIR 






JK 31.32 


BLOWER SWITCH ADDIT DUAL AIF CONDITIONING SYSTEM 




G 37.38 


TRANSMISSION PRO~ECT10N SWITCH 




D 84.35 


HALL SENDER 








L 81 


PARKING BRAKE CONTACT 








E 21,22 


• BOX LAMP 








CD 100 


TAILGATE UNLOCKW3 SWITCH 








KL 99.100 


TAIGA TE UNLOCKS DRIVE 






M 99,100 


TAIGA TE LOCK 








E91 


rear window def;:.ier 








P 31.32 


REAR WM10W WIPER MOTOR 








P 18.19 


REAR WINDOW WIPER RELAY 


18c0 


"SCO 


UNDER THE TOOL KIT COVER 1 OP 17 


HF SENDER 








D-G 79.SC 


HIGH PRESSURE AND LOW PRESSURE SWITCH 


2dM 


2dM 


W FRONT OF AJS EONDITIONJNG COMPRESSOR RIGHT 


P 32 


HORN ALARM SYSTEM 








L 91,92 


"VnOMii ir I IMIT ADC 
: UWAULIL UlT I ADi 








AB 73-76 


INFO SWITCH 








E 30 


INSIDE TEMP. SENSOR 








B 32.33 


NSOE LIGHTS ROCf 








P 99.-00 


IN5IDE LKjHTS TAILGATE I 








0 99,-00 


■NSIDE LIGHTS TAILGATE II 








n 99 


LICENSE PLATE LIGHTS 








P6.7 


KiCKOOWN SOLENOID VALVE 








AB 86 


KICK -DOWN SWITCH 








BC 86.87 


CONCEALED HEADLIGHT LEFT 








A7 


CONCEALED HEADLIGHT RIGHT 








A4 


CONCEALED HEADLIGHT MOTOR 








A 5.6 


AiR CONDITIONING SYSTEM CONTROL UNIT 


3cN-Q 




IN HEATER BOX 


AB 34-36 


KNOCK SENSOR 








LM 81 



B 
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97-393 



H 



K 



DESIGNATION, FUNCTION 


POSITION IN 


NOTE 


FIELD IN 


VEHICLE 


WIRING DIAGRAMM 




i uin 
Lnu 


KnLl 






N5TRUMENT CLUSTER 








A-C 22-30 


N3ICAT0R SWITCH BRAKE FLUO 








F 21,22 


FUEL PUMP 








GH 90 


CLUTCH SWITCH 








A 69.90 


RADIATOR FAN 








P 33,39 


=an fina l jTage 


icN 


'CN 


IN ENGME COM=AFTMENT ON FRONT RIGHT END PANEL 


0 39 AO 


COOLANT FAN EON~FO_ JNT 


WeK 


'OeR 


UNDER THE COVER ON -ASSENOER'S S'DE SLL 


MN 39,40 


OXYGEN SENSOR 








0 90 


E_L5 CONTROL J,.~ 


7cL 


7cC 


ON PASSENGER S =iR:EL TRAY 


NO 1 


SPEAKER 








A-D 66-69 












STEERING IGNITION LCC* 








B v, . K 


HEADLGHT VERTICAL AM CONTROL 








At, A 6,7 


LH JETRONIC CONTRDL UNIT 


7dL 




W PASSENGER'S =O0TWELL ON CONTROL UNIT CONSOLE 


J 37-89 


AIR FLOW SENSOR 








OP B4.8E 


;g_enoid clutch ;:m-re;;or 








P 33 


solenoid valve aes 








C 72 


SOLENOID VALVES AIR CONDITIONING 








B 37-40 


SOLENOID VALVE LDIK D ==ERENTIAL 


17dQ 


17 dC 


BEHND THE LH REAR WHEEL 


C72 


SOLENOID VALVE [ADDITIONAL AIR CONDITIONER) 


10eM 


10eM 


UNDER THE RIGHT SEAT 


F 38 


MEMORY SWITCH RIGHT 








A 51.52 


MEMORY SWITCH LEFT 








A 59,50 


MICRO SWITCH CENTRAL NOZZLE 








AB 37 


M3T0R POWER WNDOW PASSENGER'S SIDE 








N 11 


MOTOR POWER WINDOW DRIVER'S SIDE 








F 11 


MOTOR SUN ROOF 








F_ - ; 


ENGINE COMPARTMENT. IGHT 








F, 96 


OIL PRESSURE SENDER 








P 20 


OIL LEVEL SWITCH 


3eN-0 


3eN-0 


ON OIL PAN. FRONT 


P 26 


3L TEMPERATURE SW TCI- IM2491 


13e0 


EeE 


ON TORQUE CONVERTER LEFT SIDE 


P 36 


-E—NTiOMETER ',r r . -jut 








DE 2 


=OTENT:OMETER T-EED CO 








OP SB 


POTENTIOMETER FOR HEADLIGHT VERTICAL Af EONTROL 








D 1 


POTENTIOMETER FOR W PING/WASHING 








B 16 


POTENTIOMETER EXTRA AR CONCITIONING SYSTEM 








F 37.33 


FJMP LOCK DIFFERENTIAL 


17UQ 




BEHIND THR LH REAR WHEEL 


B 77.78 


relaslc:- :^e=e\--. 


16dO 


icdc 


UNDER THE SPARE WHEEL COVER 


B 79 3C 


CONTRDL FOR ADO * V--.. - R CONDITIONER 


l2dN 


■CCN 


ON SLPRLE:-'E 1 ,--- ■ -- E0NOI7 ]N\E. =■>" 


c- y- -: 


TIRE PRESSURE CONTROL CONTROL UNIT 


7cP 




ON N T RU V ENT 


K 76-78 


BACKUP LIGHT SWITCH 




PS. L1.2 


SWITCH INTENSIVE CLEANING 




B 13 


ODOMETER RESET SWITCH 




JJKL 21.22 


SHIFT VALVE RESONANCE FLAP 






WINDSHIELD WASHING FLUD PUMP 




HEADLGHT WASHING =LjOF.t'.P 


I I 0 11 


LOCK CYLNDER FOR PASSENGER'S ODOR 






1 C 91.92 


.r.< :tjnder =■;= :f /er'S ddor 








A 91,92 


SEAT BELT 






■ 


D22 


SEAT MEMORY CONTSO_ UNIT LEFT 


TOdP 


tup 


IN SEAT 


K-0 57 


3EA" MEMORY CONTROL UNIT RIGHT 


ttdM 


tdM 


IN SEAT 


K-0 53.54 


MIRROR MEMORY CONTROL UNIT 


7cQ 


7cL 


IN DRIVER'S FOOTWELL ON SIDE 


0 52-57 


MRROfi ADJUSTMENT SWITCH 








AB 46.47. A 55.56 


DRIVE CENTRAL LOCK Nj SYSTEM DRIVER'S DOOR 








B 91,92 


DRIVE CENTRAL LQCNNG SYSTEM PASSENGER'S jZj- 








D 91.92 


am CRUISE EONTPOL 








E 90 


CONTROL UNIT AJRBAG 








MN71 


CONTROL UNIT ALARM SYSTEM 


7cM 


7cP 


BEHIND GLOVE COMPARTMENT 


GH 92-96 


CONTROL UNIT POWCR WN30WS. SUNROOF 








JK 14 


CONTROL UNIT CRUISE CONTROL 


7dN-0 


7dN-0 


W CENTRE CONSOLE AT FRONT 


AB 8S.89 


TANK VENTING VALVE 








LP 86,87 


FUEL LEVEL SENDER 








H 30 


SUTTON PANEL AC Swr> 








EF 31.32 


=USH BUTTON SWITCH FOR POWER WINDOW 








G 11, L 11 


rlshbutton sonr;:= 








E 14.15 


~ '-'PERATURE SENSOR DDJPLE NTC 








OP 87.83 


TEMPERATURE SENSOR COOLING WATER 








K 40 


TEMPERATURE SWITCH SUCTION TUBE 








K 40 


TEMPOSTAT SWITCH 








A 87 


THERMO ELEMENTS CATALYTiC CONVERTER 








0 28.29 



H 



K 



Wiring 
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M 



N 



SIGNATION. FUNCTION 



POSITION IN 
VEHICLE 

LHD RHD 



NOTE 



FIELD 
WIRING DIAI 



Iagramm! 



3M0 ELEMENTS IGNITION :IRCUT 








JK 62 


1 CONTACT SWITCH LEFT 








BC 99.100 


3 CONTACT SWITCH 3 GH' 








;■ 99.1C0 


= CWTACT FOR GLOVE COMPARTMENT LIGHT 








D 99.100 


1 CONTACT SWITCH TAJLGATE 








F 99,100 


UOCK LIGHT PASSENGER'S SBE 








P93 


? LDCK LIGHT DRIVER'S SOE 









M93 


PORATOR SENSOR 








H 37.38 


■ZNG PRQTEC T ION SWITCH Aft CONDITIONING SYSTEM 


7cM 




INDE R THE WINCSH"." WIPER COVER 


FG31 


^YING RELAY SEAT HEATER 






M42 


.ANT LEVEL SWITCH 




M 29.30 


STOP HSTRUMENT LIGHTS 




UNDER THE STEERNj CONSOLE 


:e 21,;?? 


ARD LIGHT SWITCH 






-j i 


JNNG BUZZER 


8cP 




ON STEERING PROTECTIVE TUBE 


D 29.30 


MING JETS 








B 11.12 


;HING FLUID LEVEL SWITCH 


6cL 


6c _ 


ON WINDSHIELD WAS-ER TANK 


MN 28.29 


_ANT TEMP. SENDER 








P 26 


STANCE GROUP FOR BLOWER 


7CL-M 


7CL-M 


ON BLOWER HOUSING 


KL 31.32 


STANCE GROUP FOR ADO. AR CONDITIONER 


12d0 


120C 


ON SUPPLEMENTARY AIR CONDITIONING. LEFT 


HJ 3738 


;/WASH SWITCH 








m 18-20 


THED BELT TENSION SW TCH 








N22 


: RELAY 


3dN 




IN CENTRE CONSOLE BR.OW RAOO 


P 23-2S 


y. 








F 1 


TRAL ELECTRICS 


7dM 


7cf 


IN PASSENGER'S FOCTWELL ON FREWALL 




~PiL LOCK BUTHjM 








E 99.100 


R LIGHTER 








DH 31 


TON FWAL STAGE 








F 82.83 


riON CRCUIT CONTROL CONTROL UNIT 


74. 


7(13 


DN CONTROL UNIT CONSOLE 


HJ 81.82 


RIBUTER 








GH 82.83 


TtNAL CLEANING =_JC P.MP 








CD 11 




13 



M 



N 
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PLUG CONNECTIONS. GROUND POINTS 



B 



D 



PLUG CONNECTIONS 



CODE NUMBER OF PINS DESIGNATION. FUNCTION 



POSITION IN 
VEHICLE 

LHD RHD 



NOTE 



n 


3 


GLOVE BOX LAW 


7cL 


7tQ 


A30'»E EZK. LH CONTROL UN T 


T2 


2 


ENGINE COMPARTMENT LIGHT 


6c0 


6c0 


UNDER THE WIPER SYSTl'-l CCVER 


T3 


26 


DOOR DRIVER'S SHE 


~:C 


7d 


?; EF.WER'S DOOR 


T4 


26 


ODOR PASSENGER'S SIDE 


7cL 


7cD 


N PASSENGER'S DOOR 


TS 


■■J 


INSTRUMENT SCUTTLE 


7lQ 


1C. 


AT SUPPORTING TUBE ON STEERNG COLUMN 


T6 


12 


DOOR DRIVER'S SIDE 


7c0 


7cL 


IN DRIVER'S DOOR 


T7 


: 


TRANSMISSION BACKUP LIGHT SWITCH 


16(30 


16dO 


UNDER THE SPARE WHEEL COVER 


"S 


2 


LICENSE PLATE LIGHTS 


18cN 


18c0 


UNEER THE TOOL KIT COVER 


TP 


2 


DOOR CONTACT SWITCH TAILGATE 


18cO 


18t0 


UNCEP CARPET IN FRON" OF TOOL KIT 


T10 


■: 


REAR WIRE HARNESS / B-PILLAR 




13dQ 


JNOEP THE PASSENGER SEE REAR TRM PANEL 


T11 


8 


B-PILLAR / TAILGATE 


:i-J-i 


13aO 


UNDER TAILGATE TRIM PANEL CLOSE TO SUN VI5DR 


T12 


2 


SIDE MASKER LljHT LEFT REAR 


18cO 


I UNDER THE TOOL KIT COVE* 


T13 


2 


SIDE MARKER LIGHT RIGHT REAR 


18cN 




UNDER THE TOOL KIT CDVER 


Ttft 


3«2 


BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT FRONT 


5cP 


ScP 


NE'.C'-.E COMPART*-:..,- a- s^SPENSW STPU' '■ " NT 


T15 


3-2 


BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT FRONT 


ScM 


5cM 


'N ENGINE COMPARTMENT AT SUSPENSION STRUT ''OUNT 


T16 


3*2 


BRAKE PAC WEAR CONTACT. SPEEC CE'.CCS LH=T REAR 


■-zZ 


16d0 


UNDER THE SPARE WHEEL CCVER 


T17 


3*2 


BRAKE PAG WEAR CONTACT. SPEED SENSOR RIGHT REAR 


•-isS. 


16d0 


UNDER THE SPARE WHSE. COVER 


T18 


'4 


FRONT END / ENSNE WEE HARNESS 




3cH 


IN ENGINE COMPARTMENT A" PCM" WHEEL HOUSING 


TV) 


26 


INSTRUMENT PANEL - / REAR WIRE HAPLESS 


7dL 


7dL 


NEAR CENTRAL ELEETRICS 


T20 


-i 


SEAT DRIVER 'S SEE 


1CeO 


10«L 


UNDER THE SEAT. ADVANCE SEA - 


T21 


-4 


SEAT PASSENGER'S SIDE 


1CeL 


1QeO 


UNCER THE SEAT, ADVANCE SEAT 


T22 


<2 


DOOR PASSENGER'S SIDE 


7CL 


7cB 


IN PASSENGER'S DOOR 


T23 


21 


ABS 


7dQ 


7dD 


FX TV ELL AT LEFT SIDE PANEL 


T24 


-; 


TRAIER COUPLNG 


E:_ 


6dH 


UNDER THE CENTRAL ELEC'RIE 


T25 


i 


WKE CONNECTOR 


L4 


Li 


N ENGINE COMPARTMENT RICH* 


T26 


: 


HEATED SPR'N' JET LEFT 




60Q 


UNDER THE WIPER SYSTEM COVER 


T27 


2 


HEATED SPRAY JET RIGHT 


::E 


6c0 


UNDER THE WIPER SYSTEM COVER 


T28 












T29 


4 


AIR CONQTtONING SYSTEM 


6cN 


8cM 


<U CENTRE CONSOLE 


T30 


; 


AIR CONDITIONING SYSTEM 


9:N 


8:1, 


IN CENTRE CONSOLE 


T31 




INSIDE TEMP. SENSOR FOR AIR CONDITIONER 


BcN 


BcN 


IN CENTRE CONSOLE 


T32 




AUTOMATE TRANSMISSION 


ISdD 


16dD 


"-' S D AP- K-rll. 


~;= 


T 


FRONT END / INSTRUMENT PANEL WKE HARNESS 


=± 


6da 


UNDER THE CENTRAL ELECTRIC 


"34 


£■ ADDITION A!. 413 CONDITIONER 


raw 


12dN 


ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 


" ; = 


AOOITIONA.. AR CONCHTDNER 


::. 


6dQ 


UNOER THE CENTRAL ELECTPIC 


T36 










T37 












T33 










T39 


; 


PLUG BRIDGE INSTEAD RADIO BERLIN tfeK 


HeR 


UNDER THE BOOSTER COVER ON RIGHT SILL 


T40 










T41 










Ti.2 


6 


WH INSTRUMENT PANEL / WH B -PS. LAP 




13d0 


UNjEP THE PASSENGER SHE REAR TRM PANEL 


"-3 












TO* 


3 


WIRE HARNESS B- PILAR / TAILGATE LOCK 


tfaN 


1300 


UNDER TAILGATE TP:" pane;. CLCSE TO SUN VISOR 


T45 


2 


IGNITION HNA. STAGE / CONTROL UN T 


6dL 


id:; 


UNDER THE CENTRAL ELECTRIC 


T46 


19 


DIAGNOSIS CONNECTION 


11eK 


Ilea 


UNCER THE COVER ON PASSENGER'S SIDE SILL 


T47 


8 


COOING CLEMEN" FOR IGNITION SYSTEM AND LH-JETRONIC 


7dL 


7dQ 


D.N CONTROL UNIT CONSOLE 


T48 


3 


OXYGEN SENSOR 


b± 


MC 


UNOEi THE CENTRAL ELECTRIC 


T49 


2 


; RESr - - 


7;L 


7cL 


ON BLOWER HOUSING 


TSO 


6 


AUTOM, TRAHSK, COUPLING TO GEARBEX WRE HARNESS 




Wi 


UNDER THE SPARE //.-EE. EC-.-ER 


T 51 


6 


autom. -p;-';E'- :e coupling to rear wire harness 




m 


UNDER THE SPARE WHEEL COVER 


T52 


6 


AIRBAG 


3cN 




N CENTRE CONSOLE 


T53 


: 


AIRBAG 


3d\ 




IN CENTRE CONSOLE 



B 
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C42,CE1,06S,L"4,D93.9i.093 
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C85 




C12 
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F33 




F33-34 




BC33 




: 36.Q86 




C2.A98 




G39 




=3; 




















E13.E93.94 








E92 




KL83.84 




JK30 


' 


N34 




089 




LM32 




HJ22 




3C85.B6.M2 




M73 




M73 



CODE DESIGNATION, FUNCTION 



POSITION IN 
VEHICLE 



NOTE 







LHD 


RHD 




]F 


BODY FRONT LEFT 


IcD 




N ENGINE COMPARTMENT AT FRONT END PANEL 


GP I 


BCD'! " - s::h- 


2cM 


2tM 


N ENGINE COMPART. NEAR AIR CONDITIONING CONDENSER 




WHEEL HOUSMG WALL FRONT RIGHT 


3cM 


3c M 


N ENGINE COMPASTM. RiGHT SIDE ABOVE JGMT OH COIL 


CP N 


STEERING CONSOLE 


8cP 


3cM 


; _ EE=.s: :: , ,.-:_e ee_:/. ,ef t 


G- ■ 


FREWALL 


8dM 


8d« 


ABOVE CENTRAL ELECTRICS 


EC vi 


BODY REAR 


16dC 


*dO 


UNDER THE SPARE WHEEL COVER 


6P VI 


GROUNO STRA 3 BATTERY 


18d0 


18d0 


UNDER THE TOOL KIT COVER 


3P , 


ENGNE POWER 


6c0 


6cQ 


ON UPPER CRANKCASE. REAR LEFT 


:-f < 


ENGINE ELECTRONICS 


6cN 


6cN 


ON UPPER CRANKCASE. REAR RIGHT 


'. 


WHEEL Has NG LEFT OUTER 


3dQ 


3dQ 


BEHIND ABS HYDRAJUC UNIT 


GP XI 


whee_ -'xz\3 : 3- t inner 


E: v 


ScM 


IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 


GP XI 


v/r-EE. _:- T lines 


EcP 


5cP 


■ ;■.?■€ ■ :\ _e=t suspension strut mount 



ABBREVIATIONS 



CODE 


MEANING 


CODE 


MEANING 


ABS 


ANTIOCK BRAKING SYSTEM 


PIN 


PN 


AC 


AIR C0N0:T,OKNG SYSTEM 


POT 


POTENTIOMETER 


OEF 




PSD 


-:se:he likite: :fferential 


ss 


SPEED SENSOR 


RDK 


TRE PRESSURE CONTROL 


ESQ 


e\e%e---ee: sensor qutpu* 


ROW 


REST OF WORLD 


D'-IE 


DIGITAL ENGINE ELECTRONICS 


RHD 


RIGHT-HAND DRIVE 


EZK 


ELECTRIC EN "ION SYSTEM WITH KNOCK CONTROL 


a 


CLOSE 


FCU 


FREQUENCY CONVERTER UNIT 


SA 


SALDI ARABIA 


W 


REAR AXLE 


:u 


CONTROL UNIT 


HF 


HIGH FREQUENCY 


WP 


WElD point 




REAR LE=T 


HCS 


HE AO. G~T CLEANING 5 -;~E'-' 


RR 


rear = :-- 


PL 






INSTRUMENT CLUSTER 


DP 


DISCONNECTING POINT 




TERMNAL 


USA 


L5A 


SCS 


COMBIED STEERING COLUMN SWITCH 


FA 


FRONT AXLE 




WIRING LOOM 


FL 


FRONT LEFT 


LED 


LIGHT-EMTTING QIDDE 


FR 


FRONT RCHT 


LHO 


LEFT-HAM) ORIVE 


CP 


CONNECTING POINT 


" 


GROUNO POUT 


WW 


WORLDWIDE 


LF 


LOW FREG.ENCY 


CES 


:E'-,7RAL ELECTRICS 


-Oj 


FOG LIGHT 


AOL 


ADDITIONAL DRIVING LIGHTS 


■c 


NUMBE - 


C_S 


CENTRAL LOCKING SYSTEM 




REAR FOG LIGHT 






NTC 


NEGATIVE TEMPERATURE COEFFICIENT 






OP 


OPEN 







H 



K 
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97 



M 



N 



0 



M - NUMBERS 



M061 ENGLAND VERSION ''' 

M 139 ADJUSTABLE SEAT HEATING SEAT LEFT M 525 

M193 JAPAN VERSION " 

M208 TRAILER COUPLING MS37 

M 215 SAUO-ARABIA VERSION M 536 

M 2fc9 AUTOMATIC TRANSMISSION M 553 

M 2S1 OUTSCE MRROR FLAT PASSENGER'S SIDE M 562 

M 340 ADJUSTABLE SEAT HEATING SEAT RIGHT f 37 \ 

M383 SPORT SEAT LEFT M576 

M 387 SPORT SEAT RIGHT 58<E 

M 4.79 AUSTRALIAN VERSION M 602 

M 481 TRANSMISSION v "C 

M 484 USA VERSION 



LUMBAR SUPPORT SEAT RBHT 

ALARM SYSTEM WITH CONTINUOUS TONE I SWITZERLAND) 
OUTSIDE MIRROR KQNVEX PASSENGER'S SIDE 
SEATING POSITION CONTROL COMFORT SEAT LEFT 
SEATING POSITON CONTROL COMFORT SEAT RCHT 
USA - CANADA VERSION 
AIRBAG 

ADD, AIR CONQT ONER (INCREASED COOLMG CAPACITY) 

REAR FOG LIGHT 

LUMBAR SUPPORT SEAT LEFT 

HIGH MOUNTED STOP LIGHT 

ELECTRIC SUN ROOF 




928 



Wiring 



97 



Modifications in wiring diagram 928 S4/GT, Model 91 
Sheet 13 

On LHD vehicles, the control unit of the cruise control is fitted below the footrest. 
The alarm control unit is fitted below the right-hand seat. 
Please alter the circuit diagrams accordingly. 
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Wiring Diagram Type 928 GTS 
Model 93 / 2 



Coordinates 



Sheet 1 


1 


- 10 


Lights RoW 


Sheet 2 


1 


- 10 


Lights USA 


Sheet 3 


11 


- 20 


Body 


Sheet 4 


21 


- 30 


Instrument Cluster and Sensor 


Sheet 5 


31 


- 40 


Engine Cooling, Heater, Air Conditioner 


Sheet 6 


41 


- 50 


Outside Mirror, Power Seat 


Sheet 7 


51 


- 60 


Seat and Mirror Memory 


Sheet 8 


61 


- 70 


Radio, Telephone 


Sheet 9 


71 


- 80 


Antiiock System, Tire Pressure Control, 
Airbag, Porsche Lock Differential, Trailor 
Coupling, Brake Pad Wear Indicator 


Sheet 10 


81 


- 90 


Motor, Fuel and Ignition, Cruise Control 


Sheet 11 


91 


- 100 


Alarm System, Central Locking System, 
Inside Lights 


Sheet 12 


101 


- 110 


Central Electric 


Sheet 13 






Constr. Components 


Sheet 14 






Plug Connections, Ground Points, 



M-Numbers, Abbreviations 



From V.I.N. WPO AA2 92 PS8 20 001 



Wiring Diagram 97 - 427 



Wiring Diagram Type 928 GTS 
Model 93 / 2 



The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the p.jg connect ons in the wiring diagram for central electric a system r ete r e g. 
from A 11 15, to the "initial element", from A 21 25 to module element. 
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928 GTS MODEL 93/2 SHEET 1 

LIGHTS ROW OUTSIDE 



B 



SDE TURN SIGNAL RIGHT 



HEADLIGHT 
ASSEMBLY RIGHT 



POTENTIOMETER FOR 
HEADLIGHT VERTICAL AW 

CONTROL 'J 



8 



TURN SIGNALS 



10 



FOG UGHT 



ADDITIONAL 
HIGH BEAMS 




SIDE TURN 
SIjNAL left 



GP XII 



B 



0 
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H 



K 




H 



K 



3K . BLACK 



WT = WrtTE RE = RED GN = GREEN YE = YELLOW GR = GREY BR - BROWN SL = BLUE 



WIRING 97 



M 



N 

BJLB CONTROL UNIT 

Iff! 



TAIL LIGHTS RIGHT 



REAR FOB LIGHT 
SIDE MARKER LGm i - i 

fr^— TURN SGNALS 



STOP LGH7S 




■ TURN SiBNALS 



J SIDE MARKER LIGHT 
■ REAR FOG LIGHT 



TAIL LIGHTS LEFT 



M 



N 



0 



10 



VI = VIOLET 



PK = PINK 
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928 GTS MODEL 93/2 SHEET 2 

LIGHTS USA OUTSIDE 



B 



D 



8 



10 



SIDE MARKE3 
LIGHT RCHT 



WL 1 



-EACk GHT 
ASSEMBLY RIGHT 



TUPti SENALS IjjlL 
11:777 



4& 



^ -.1 " ".K' 



\>'k J — 

tv-'-^CONCEALED HEADLIGHT 
RIGHT 



CO HEALED HEADLIGHT 
MOTOR 





CONCEALED HEADLIGHT 

PJJ* LEFT 

ir 



\ 



GP I 



S 10 WT/SN 



1 



a a S sm^ 



TURN SIGNALS ; 



HEADLIGHT 
ASSEMBLE LEFT S 



^5-[GP II 



GP II 



GP V, 



STOP LIGHT SWFCh 



=06 LIGHT SWITCH 



3 o~ ri .~ :>■[":= 

FOR INSTRUMENT LIGHT 



1 



'IB" 




I 1 



ill 



GP I 



DPV 



• 1 0 

H 




as at/vi 



St 



Mi/ i 



as 



W B/B- 



LHP 



31 GROUND 



j ^* FOGLGHTVIlf^ FOG Ittfl iv" ^ 



^WL 1 



\nn- 



[Z3 



SIDE MARKER 
LIGHT LEFT 



TTT 

UNMARKED LEADS 
ARE WIRING LOOM 3 




GP XII 



GP VIII 



B 
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H 



K 




HGKT SWITCH 



HAZARD LIGHT SWITCH 



r 




: 



YY y 1 y y yy yy vy 1 o V V yyvv 



3& 



KIT 




4" 



BP (V 



k ' 



1 0 



as 



"3 



M to 



TURN SENAL /DIMMER SWITCH 



0.5 SK/WT/EH 



■HE] 



19c 



5 "'■ 3 



3 



Fir 



r. 



0 



da>t:me RUNNING 
LIGHT III 




XXUI-XXIV 

LIGHT C0MSINAT:N 




t2 *90 49 31 



in! i 



FLASHER 



xm [ .1 ^JW 




BACKUP LIGHT XVIII 
ONLY M249 



STOP LIGHTS 



WL 1Es(| 



-LUD 



□ CQNTtCTNG POUT 

GPVII I— — 1 CONMCTION WETH FIELD DATA 
GF GROUND POINT 



WL 5 



TH 
->i 
— > 
■> 
■> 
■> 
— > 
■> 



H 



K 



BK = BLACK 



WT = WHITE R£ = ^ED EN ■- EREEN YE = YELLOW BR * GREY BR = BROWN BL = BLUE 
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v; = VCLE' 
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928 GTS MODEL 93/2 SHEET 3 

BODY 



B 



C 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



HEADLIGHT WASH KG 
FLUID PUr.F 



WINDSHIELD WASUNG 
FLUID PUMP 



h:a _ e: spray I. =v^2, L mm 2 J, 2 '' 

JET RGHT 1 P — r"': iobk i|Qj| wei /at 

HEATEO SPRAY | '- ~ > ~| T2i „ 

jet left !: j-esp4 r u - z^z* 



REAR WINDOW 
WPER SWITCH 



STEERM3 GUTION LOCK 



W.PE/WASH SWITCH 




WINDSHIELD WIPER MOTOR 



TWD-TDN; hDRtt TWO-TONE HORN 



B 
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H 



POWER WNLTOW REGULATOR 
MOTOR DRIVER'S SEE 




WL 167 



T6 



PUSH BUTTON SWITCH 
FOR POWER WINDOW 
DRIVER 



m 



FCP RtC r £H1 AK3 EP2 - 



1.SGH 



^1— ^ 



CONTROL LWT POWER WINDOW REGULATOR / SUN ROOF 



23==* 



It 



MRMfT 1*50 



GPV 



4 



IRNS XVI 



39 



D 



^3- 



24 WPER INTERMITTENT XI 
CONTROL 

30 



S 6! It - ^ 



42 



4- 



HEADLISHT CLEANERS VB 



NOT MARKED 

LEADS ARE WIRTJE LOOM 3 



H 



K 



BK ^ BLACK 



WT = WHITE 



RE = RED 



EN = GREEN 



YE = YELLOW 



ER = GREY 



BR = BROWN 



3L = BLUE 
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M 



N 



JSH BUTTON SWITCH 
m POWER WINDOW 
PASSE NG. SIDE 



POWER WNDOW REGULATOR 
MOTOR PASSENGER'S SOE 



11 




13 



14 



15 



16 



REAR WINDOW 
WPER RELAY 



17 



REAR WWCDW 
T WIPER KO-DR 



18 



' ' ] CONNEETING P3NT 
| | CONNEETION WITH FIELD DATA 
GP GROUND POINT 



20 



GP X» 



GP VII 



M 



N 



VI = VIOLET 
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928 GTS MODEL 93/2 SHEET 4 



INSTRUMENT 



Tl I KTFD A 



I AND SENSOR 



B 



D 



21 



OUTSIDE 
TEMP. SENSOR 



CONNECTION MRROR 
□RIVER'S DOOR 



WL 167 



INSTRUMENT CLUSTER 



22 



23 



24 



25 



26 



27 



28 



29 



SENSOR - DUTSOE TEMPERATURE 
SENSOR - FUEL _EVEL 
SENSOR - CDftlNG WATER TEMPERATURE 
TERM. 5S □ 
TERM. 61 (CAR BO- 1 
OL PRESSURE SWITCH 
CHARGE AIR PRESSURE 
SENSOR - Ot PRESSURE 

brake pad 1 
l-j:tronc ; 

TERM. TD 
SPEED I 

TRAILER TURN SIGNAL ■ 
SENSOR - 3R0UN0 I 
TURN SIGNALS 
HIGH BEAM . 
TERM. 1S (CARGO .| L 

PSD - WARNING FUNCTION \ 
FAILURE SHE MARKER LIGHT I 
TIRE PRESSURE ■ 
PORSCHE LOCK DIFF. - FUNCTION i 
WASHWG FLUB LEVEL 
CENTRAL LOCKING SYSTEM , 
s.R3AG i 
PARKING BRAKE 
STOP LIGHT SWITCH 
FAILURE STOP LIGHT 
COOING WATER LEVEL 
COOLNG WATER =RESSLRE 
OL LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUD 
BRAKE PAD 2 

TERM. 30 
TERM. 50 
TE3M 31 
TERM. 31 

:s 

TERM.1S 
RADIO RX 
RADO TX 
BUTTON ITOPI 
BUTTON [LOW] 
BUTTON PRESS! 
DIAGNOSIS L 
DIAGNOSIS ON/OFF 
£1 AGNUS G K 
SEAT BELT WARNWG 
SPEEDOMETER RESET 
BUTTON IPULL) 



u 



ft 



MALFUNCTION INDCATtS LAMP 
SIDE MARKER LiGHT 
SWITCH STEP P 
SWITCH STEP R 
SWITCH STEP N 
SWTTCH STEP D 
SWITCH STEP 3 
SWITCH STEP 2 

SPEEDOMETER 'A' DIGITAL OUTPUT 
V-SW1TCH (BUZZER OUTPLfTI 
RQK 
CAT 

SWrTCH STEP [SU/S8I 

buzzer ::ntact 



It 



30 



UNMARKED LEADS 
ARE W1RM3 LOOM 3 



RESSTOR 

instrument 

LIGHTS 



l! 



PARKNG 

BRAKE 

CONTACT 




-QD 



-QD 



-CED 



-QD 



_iHi5_ 



-ED 



-DD 



C.5 TT 



-GD 



-QD 



-HID 



GP IV 



I ^lU 



SPEED WARMN6 BUZZER 
(M215I 



INFO SWITCH 



1 
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NOCATOft SWITCH 

jrak: FLUID 



H 



STARTER INTERLOCK SWITCH 
BACKUP LIGHT SWITCH M249 



\-~-'-' - 3 " T sv 



iO » ib 81 



WL 4 



7\\ 



SWITCH DL»tTER 
RESETTHG ROW 



WL T2 



Ft- — 'i i 11 



TSO 



-HO 



j\ SB 



■ lSt|iv, )?1 T-9 



pi U SJ rj 



50 m i5 



CENT 



I B57 h 



4r 



9 / e 



tTT t ti^ T19 



EE- 



RTTI CONNECTION NO. 121 



n 

_/ T23 



0 



id 



GP V 

T 



X9\ 



LZD- 




AAA A A A A A AAA AAA A AAA A T46 

DIAGNOSIS 



FUEL LEVEL 
SENSOR 



H 



K 



BK - BLACK 



WT = WHTE RE ■ RED EN = EREEN YE ■ YELLOW S3 = GREY BR = BROWN BL = BLUE 
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M 



N 



SWITCH OOOttTER 
RESETTING MS53 




conne: t «: pont 
i i :•. ^ith fclo 3ata 



21 



BP GROUND D 3HT 



TOOTHED BELT 
TENSION SWITZH 



SEAT BELT 



?AL ELECTRIC 



15 



-{±2 



- ITF1 



3l|B 



, RELAY FOR FCU 
XK 



□ 



_ Cubans I 



25 , 



I 



ZHLZZ 



43 



£1 



30 



I 



RELAY SOCKET ONLY FOR LHO 



23 



rtn — [ 



X 

GPV 



I 



?1 



Hi 

:::::::> 

I) 

_ J 
- rti 



24 



2S 



WL1 Wt 2 

T18 



<— * 

<H 13 
<— 
-c— 
<■ 
<- 
<■ 
<- 
<- 
<■ 



S | 10 

-i 



- TiiTI 



I. I 0.75 



- ran 



THERMOELQOfT 
N0.2 



THERMOELEMENT 




GPV |- 



' F — 



01 LEVEL SWITCH 



COOLANT TEW. 




26 



Ot PRESSURE 
SENSOR 



27 



CATALYTIC CONVERTER 
MONITOR 

SWITCHING UMT 2 



28 



_ :hinG umt 1 



30 



Wl 202 



M 



N 



vuvarr pk-nk 
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ENGINE COOLING. HEATER, AIR CONDITIONER 



B 



31 



32 



33 



34 



35 



36 



37 



38 
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ENGINE COMPARTMENT LIGHT 








B 96 


ENGINE SPEED SENSOR 








JK 83.84 


EVAPORATOR SENSOR 








H 37.38 


FLOOR LAMP DRIVER'S SIDE 








-LDOR LAMP PASSENGER'S SIDE 








FREEING PROTECTS SWTCH AIR CONDITIONS SYSTEM 


7cM 


7cM 


UNDER THE WWDSHELD WIPER COVER 


FG 31 


FREDUENEY SWITCHES 








FG 58. Hi6 


FRESH AIR BLOWER ENGINE 








LM 3132 


FRONT SENSOR ARBAE 








OP 73,74 


!=UEL MJECTORS 








L-N 90 


"SEL LEVEL SENSGR 








HBO 


FJEL PUMP 








6H 90 


GENERATOR 








OE 8; 52 


E.DVE BOX LAMP 








CD 100 


HALL SENSOR 








L 81 


HAZARD LIGHT SWITCH 








HJ1 


HEADLIGHT WASH IN! P. J] =UMP 








0 11 


HEADLIGHT VERTICAL AM CONTROL 








A4, A 6,7 


HEATED OXYGEN SENSCR 








D 90 



B 
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4 ; SENSOR 




I D-G 79.80 


HGH PRESSURE AN: LOW PRESSURE SWITCH 


2dM 


2dM 


IN FRONT DF AIR EONDriONING COM PRE SEC P. R'GHT P 32 


■on a. ark system 








Q Q 


HYDRAULIC UNIT ABS 






■ 


AB 73-7f> 


G NITON CIRCUIT CONTRC. CONTROL UNIT 


71 


7:Q 


ON CONTROL UMT CONSOLE 


HJ 81,82 


GMTDN FINAL STAGE 








F 82.83 


NDICATOR SWITCH BRAKE FLUID 








F 21,22 


M"0 SWITCH 








E 30 


HSiDE TEMP. SENSOR 








B 32 33 

p j -a,^> — . 


INSIDE LIGHTS ROOF 








p 99. 'y. 


NSiCE LIGHTS TAILGATE 1 








0 99.130 


ssi:e lights tailgate b 








N 99,100 


'.S T RU'1ENT CLUSTER 








A-C 22-30 


K1EKDDWN SOLENOr VALVE 








AB 86 


HtK-OCWN SWITCH 








BC 86,37 


KNOCK SENSOR 








LM 81 


LICENSE PLATE LIGHTS 








P 67 

— =LJ 


LBHTS CENTRAL ELECTRC 








LM 93 


LOCK CYLNGER FOR PASSENGER'S ODOR 








C 9192 


LDCK CYLINDER FOR DRIVER'S DOOR 








A 91,92 


MASS AIR FLOW SENSOR 








OP 84.85 


MEMOR" SWITEH RIGHT 








A -51,52 


■■I---:?' SWITCH LE" 








A 59.60 


M F 1 JETROMC CONTROL UNIT 


7dL 


7cE 


IN PASSENGER'S FIT WELL ON IZ\"'.. -NT CONSOLE 


. 87-59 


13K SWITCH CENTRAL NOZZLE 








AB 37 


RROR MEMORY CDNTRLL uNT 


7cQ 


7tL 


n or ver s =:: _ <v„ C\ SIDE 


D 52-57 


MRROR ADJUSTMNT SWITCH 








AB 4&,47, A SB.5& 


MOTOR POWER WINDOW PASSENGER'S SIDE 








N 11 


■ :*:r power wwaaw drp.'ER'S side 








F 11 


SUN ROOF 








E 11 


:;:^e _ er rese - sv, ~l- 








JKL 2122 


djl level switch 


3eN-0 




D\ 01. PA 1 . -~Z\" 


P 26 


OIL PRESSURE SENSOR 








P 27 


OIL TEMPERATURE SWITCH (M2491 


13eD 


'3e0 


ON TOROUE CONVERTER LEFT SIDE 


P 36 


CUTSiOE TEMP. SENSCfi 


2-3dO 


2-302 


It AIR OUCT "D GENERATOR 


G 31 


CUTSIQE TEMP. SENSOR 








D 21 


MARKING BRAKE CCNTA" 








E 21,22 


POTENTIOMETER SNSTRjKENT LIGHT 








DE 2 


= DTENTIOMETER DLE SPEED CD 








OP 88 


POTENTIOMETER FOR HEADLGHT VERTICAL AIM CONTROL 








D1 


POTENTIOMETER FOR WPNG/WASHING 








& 15 


P"_*E'."OMETER EXTRA ^p [LNO 7I0NING SYSTEM 








F 37.33 


ppE;:.? r switc- ccc.ant 








MN 30 


PRESSURE SWITCH FRCE 1 : 








L 40 


- LOCK DIFFERENT al 


17dQ 




BEHIND THR .F REAP a-EEl 


B 77,78 


PUMP RELAIS LOCK DFFERENTIAL 


'EcE 


!6:C 


UNDER THE SPARE WHEEL COVER 


B 79.80 


PUSH BUTTON SWITC- FOR 3 DWER WINDOW 








e n, l 11 


PJSH BUTTON SUN ROCf 








E 14,15 


RADIATOR FAN 








P 38.39 


REAR WINDOW DEFOGEER 








P 31,32 


REAR WINDOW WPER MOTOR 








P 18.19 


REAR WINDOW WPER RELAY 


18c0 


13c0 


UNDER THE TOOL KIT COVER 


OP 17 


RESISTANCE GROUP FDR BLOWER 


7rt_-M 


7cL-M 


j\ blower -sjsn: 


KL 31.32 


RESISTANCE GROUP FOR AOS. AIR CONDITIO 


12d0 


T2d0 


ON SUPPLEMENTARY AR CONDITIONING. LEFT 


HJ 3-7.35 


RSSISTCR INSTRUMEN" LGHTS 


7eP 








ROOF ANTENNA 










SEAT BELT 






SEAT MEMORY CONTROL LMT LEFT 


10dP 


1QcP 


IN SEAT 


K-D 57 


SEAT MEMORY CONTROL UNCI RIGHT 


10dM 




IN SEAT 


K-D 53,54 


SUFT VALVE RESONANCE FLAP 








DP 86 


SOLE NOD CLUTCH COMPRESSOR 








P 33 


SOLENOffl VALVE ABS 








C 72 


SOLEM10 VALVES AJR CONDITIONING 








3 37-^L 


SOLENOID VALVE LOCK DIFFERENTIAL 


17tfQ 


-7c: 


BEHIND THE LH REAR WHEEL 


C72 


SOLENOID VALVE [ADCiTICNAL AR CONDITIONER! 


10eM 


'OeM 


-ADER THE R G-~ 


F 36 


SPEAKER 








F-J 66-69 


S°EEO SENSOR 








E-H 79,80 


"EE=I.\: GNi'TION LOCK 








6 14-16 


STARTER INTERLOCK 








L1.2, H21. A.85 



DE: 



STO 
STO 
SUP 
SWI 
"All 
TAIL 
"A I 
TAN 

TEH 

TEN 
TEC 
THE 
THE 
THR 
TIMI 
TIRE 
TOO 
JRA 
TRA 
TUR 
TW1 
WAI 
WA! 

wa: 

WIN 
WIP 



J 



H 



K 
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JENATDN. FUNCTION 




POSITION IN mote 
VEHICLE 




FIELD IN 
WIRING DIAGRAM 1 





LHD RHD 



P LIGHT TAILGATE 








J 9 r- 


=HGHT SW-- 








C2.3 


"ESSOR for°i:: 


BOD 


BOO 


N CENTRE • KMDNT OF -I : 


DE 61 


~HiN6 UNIT EX r-gji 


iCTi 




N CENTRE C0NSO.E BELOW RADD 


? 28-1 


GATE LOCK 








£91 


itn uNu:cf -e 








kl 


SATE UNLOCKS DRIVE 








M 99.100 


K VEMTING VALVE 








op e;.-" 


PERATURE SENSOR D:JBLE NTC 








OP 67.88 


RAT IRE SE\S3R CQDLHL WATER 








K 40 


PERATURE SWTCH SUCTCN TL8E 








K 40 


RMO ELEMENTS CATALYTIC CONVERTER 








0 28,29 


=,MQ ELEMENTS GN~B\ CIRCUIT 








JK 82 


OTTLE VALVE SW TCri 


;: v 


i:~ 


IN COOLANT HOSE BEFORE EXPANSION "AW 


jk •-; 


: RELAY 


IV- 




N CENTRE 'JJiSXi 3EL0W RADD 


P 23-25 


pressure ccc.-:_ :o% -il irr 


----- 


7CM 


:-, : ^.e. 


K 76-78 


TrCO BELT TE'JSCN SW!T> 








N 22 


t£R COUPLING 








07S 


NSMSSCN PROTECTION SWITCH 








0 fit 35 


N 3GNAL / 2'MMER SWITCH 








JK 1.2 


;- _ CNt -cfm 








CD 20 


v.: &„:::: 




ScH 


ON STEERtC PROTECTIVE TUBE 


D 293C 


je t 








Bni2 


iHING FLUIO LEVEL SWTCH 


ScL 


Sd 


ON WINOSHELD WASHER TANK 


MN 28.29 


-SHIELD WASH KG FLUE PLMP 








0 11 


;/wash sw;-:h 








A6 18-20 












































M 



N 
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928 GTS MODEL 93/2 SHEET 14 

PLUG CONNECTIONS, GROUND POINTS 



B 



PLUG CONNECTIONS 



rnir 


Ml IMRF 

OF PIN^ 


< ULiluNA I IUN, rUNL I IUN 
I 


POSITION IN 
VEHICLE 
LHO RHO 


NOTE 


T-1 


3 


GLOVE BOX ^A"-t- 


7cL 


7[Q 


ABOVE Dl MFI CONTROL UNIT 


TO 


2 


ENBSt • ■ - 1 JjHT 


ma 


GcQ 


UNGER THE WIPER SYSTEM CC'/ER 


1 J 


26 


DCOR ER VE- 'i $ Zi 


7:0 


7{L 


'M [RIVER'S DOOR 


1 ^ 


26 


DOOR PASSENGER'S SO: 


7:L 


7d0 


M PASSENGER'S COOR 


TC 
1 3 




INSTRUMENT SCUTTLE 


7cQ 


7cL 


AT SUPPORTWG TUBE ON STEERING COLUMN 


J O 


12 


DOOR DRIVER'S SEE 


TfcQ 


7:l 


ON DRIVER'S DOOR 


T7 


2 


TRANSMSSTCiN BACKUP LIGHT SWITCH 


1&dO 


16d0 


E'^EES ~rl SPARE W-EL 7 . CEV-R 


Tft 


2 


LICENSE PLATE LIGHTS 


1S:N 


18c0 


-NDER THE TOOL KIT COVER 


TQ 


2 


DODR CONTACT SWITCH TAILGATE 


18cD 


18C0 


UNOER CARPET IN FRON" 0= Till KIT 


I 1U 


6 


REAR WIRWG LOOM / B-PILLAR 


31 


13 JQ 


UNDER THE PASSENGER SOE REAR TRIM PANEL 


T11 


B 


B-PILLAR / TAjLGATE 


13 qN 


13:C 


UNDER TAILGATE TRM PAfJEL CLOSE TO SUN VISOR 


T12 


2 


SIDE MARKER LIGHT LEFT REAR 


16c0 




.NEE- --E 7 DO! KIT EOV'ER 


73 


2 


SIDE MARKER LCHT RIGHT REAR 


1SrN 




-NEER Th.E "COL K T CDvER 


T14 












TlS 










- 


T16 










i 


T17 












T1B 


14 


FRONT END / ENEiiNE WRING 1 WW 


3cM 


3cM 


H ENGINE COMPARTMEN T AT R GHT WHEEL HOUSWG 


T19 


_i 


INSTRUMENT PANEL - / REAR WRiNG LOOM 


7dL 


7dL 


NEAR CENTRAL ELECTRE 


T20 


14 


SEAT DRIVER 'S SCE 


10=C 


10eL 


UNDER THE SEAT. ADVANCE SEAT 


1 i\ 


14 


SEAT PASSENGER'S SIDE 




10eO 


UNDER THE SEAT. ADVANCE SEAT 


TOO 


"2 


□DOR PASSENGER'S SEE 


7CL 


7cQ 


IK PASSENGER'S DOOR 


T23 


21 


AG; 


7dD 


7dQ 


FOOT WELL AT LEFT SOE PANEL 


T24 


- — - 


TRAILER CGLP.NG 


64 


SdQ 


.NOER THE CENTRAL ELECTRIC 


T25 




WIRE CONNECTOR 


L4 


L4 


iN EfJGME COMPARTMENT RC-HT 


T2S 


2 


HEA":L SPRAY jE^ I EFT 


fed 


6c0 


UNDER THE WPER SYSTEM EDVER 


TO*7 


2 


HEATED SPSA" JET RIGHT 




6cQ 


UNDER THE WIPER SYSTEM CCVER 


TOR 












T29 


4 


AIR CONQTCJiNG SYSTEM 


SCN 


8c N 


« CENTRE CONSOLE 


T^fl 
1 


6 


AR CONOmQNJNG SYSTEM 


BtN 


8c N 


N CENTRE CONSOLE 


T31 
- 


/ 


INSIDE TEMP. SENSOR FOR AIR COND TICKER 


ScN 


8cN 


N EE'(*=E CONSOLE 


T32 




AUTOMATIC TRAHSMSSION 


KdO 


16C0 


UNOEP THE SPARE WHEEL COVER 


■ j-J 


jC 

c 


FRONT END / NETRLMENT PANEL WSiNG LOOM 


ScL 


6dQ 


UNCEP THE CENTRAL ELECTRIC 


T34 




ADDITIONAL A R CONDITIONER 


12dN 


12CW 


ON SJPPLEMENTARY AJS CCNDITDNING. RIGHT 


T3£ 


1 


ADDITIONAL AIR LTJNDFTIONER 


bdL 


6di1 


JNDER THE CENTRAL ELECT RC 


T36 


D 


MIRROR PASSENGER'S SIDE 








T37 


15 


MIRROR DRIVER'S SIDE 








T38 


15 


MRROR PASSENEER'S SIDE WITH MEMORY 








T39 


15 


MIRROR DRIVER'S SIDE WITH MEMOR" 






T40 




1 




T41 










. 


T42 


6 


WL INSTRUMENT PANEL / WL B-PLLAR 


3± 


-BdB 


'JNDER THE PASSENGER SIGE SEAR TRM PANEL 


T43 












T44 


3 


WIRWG LOOM 3-PILLAR / TAILGATE LOCK 


13cN 


13Q0 


UNDER TAILGATE TRW PANEL CLOSE TO SUN VISOR 


T45 


2 


GNITION FINAL STAGE / CONTROL UNIT 


£,:L 


6dQ 


UNDER THE CENTRAL ELECTRIC 


T46 


19 


DIAGNOSTIC C ELECTOR 


TleK 


Ties 


-NOER THE COVCR ON PASSENGER'S SUE StL 


T47 


6 


COOING ELEMENT FOR BNITION SYSTEM AND LH-JETROMC 


7di 


7dD 


ON CCIKTRa UNIT CONSOLE 


T4S 


3 


HEADED OXYGEN SENSOR 


EH 


6d0 


UNDER "HE EENTRAL ELECTRC 


T49 


2 


FRESH AIR 3LCWER 


7:L 


7cL 


DN 3L0WER HOUSING 


TSO 


6 


AUTOM TSANSM, COUPLING TD E£A~EE ' v. RNE LOOM 


fc: : 0 


16d0 


LiCER THE SPARE WHEEL COVER 


T51 


6 


AUTDM. TRANSMISSION, COUPLING TD RE A* WRING LDDM 


1600 


16dC 


JN0E3 THE SPARE WHEEL COVER 


T52 


6 


AIRBAG 






IN CENTRE CDNSOLE 


T53 


2 


AIRBAG 


63N 




IM CENTRE CONSOLE 



A 



B 



D 
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E4+.CS5-60.D22.A 93.94 .K92.93 




B42,CS1-54£93.94.K 92,93 




C346. K23.H33 




CW.C60,F665.514B5:.5t K5E 




PS 




F6 




F9B 




L^1O,N31-32.09? 








010 




02 




















O26.27.O33JK39.083 




E F T3.GH28.H J23.M4-. F 96 .9 7. J97 




F5S-M),HJ4W43-44 


- 


H42.F51-53 





Ct2.C51.H65.LUU93.94.Q93 




K73-76j=30 




DP7S.76 




C8S 




C12 




C11 








F33 








BC33 




D36 D86 




C2.A98 








F36 




B41-42 




CD48. E21 




A52-54 




A57-S8 












E13.E93.9t 








E92 




KL83.84 




JK30 




N84 




089 




LM32 






• 


BC8S.86.M2 




M73 




M73 





CODE DESIGNATION, FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 


GF 1 


BODY FRQN T LEFT 


TcO 




I 1 . ENGWE COMPARTMENT AT FRONT ENO PANEL 


Gf II 


BCOlf FRONT RJGHT 


2cM 


2cK 


M ENGWE COMPART NEAR AIR CONDITIONING COfCENSER 


£F II 


WHEEL HOUSING WALL FRONT REHT 


3cM 


3cM 


« ENGWE COMPAR-M. RIGHT SB3E ABOVE OffiGN CDtL 


GF IV 


STEERING CONSOLE 


8:P 


8c M 


:n 5"eerwe ::■.:;_: ee.:,v .eft 


GF V 


FIREWALL 


8*1 


8dP 


ABOVE CENTRAL ELECTRIC 


GF VI 


BODY REAR 


'hCO 


lie; „fCER THE SPARE '■/.■■-EE. COVER 


\ 


GRODNO STRAP BATTERY 


1BdO 


18c: 


UICER THE TOOL KIT COVER 


r- i 


ENEAE -Cv,:- 


6cO 


ScO 


ON UPPER CRANKCASE. REAR LEFT 


GF IX 


ENGINE ELECTRONICS 


6:N 


k::. 


jn upper [ramose, reap right 


GF X 


WHEEL HOUSING LEFT OUTER 


3dQ 


3d0 


3 E HIND ABS HYDRAUL C UN.T 


BF XI 


WHEEL HOJSNG RIGHT INNER 




ScM 


IN ENGINE COMPART. DN RCHT SUSPENSION STRUT MOUNT 


GF XI 


WHEEL -G„S N-3 JEFT INNER 


5cP 


5cP 


IN ENGINE COMPARTM. ON LEFT SUSPENSBN STRUT MOUNT 



ABBREVIATIONS 



CODE 


MEANING 


CODE 


MEANING 


ASS 


ANTILOCK BRAKING SYSTEM 


NTC 


NEGATIVE TEMPERATURE COEFFICIENT 


a: 


AR CONCITCKrJG SYSTEM 


NO 


NUMBER 


ADL 


ADDITIONAL DRVING LIGHTS 


OP 


OPEN 


:e 


CENTRAL ELECTRIC 


PIN 


FIN 


:„ 


CLOSE 


PL 


PLUG 


as 


CENTRAL LOCKING SYSTEM 


POT 


-OTENTIQMETER 


CP 


CONNECTING PO'NT 


PSD 


=DRSE-E . KITED : = F;:£r,-AL 


cu 


CONTROL UNIT 


RA 


REAR AXLE 


OEF 


DEFROST 


RDK 


TKE PRESSURE CONTROL 


0 1 


ELECTRiC IGNITION SYSTEM WITH KNOCK ECNTROL 


RHD 


RICHT-HAND DRIVE 


DP 


disconnecth: pcint 


RFL 


REAR FOG LISHT 


ESQ 


ENGINE-SPEED SENSOR OUTPUT 


RL 


REAR LEFT 


-k 


FRONT AXLE 


ROW 


=EST CF WORLD 


FEU 


FREQUENC V ECNVERTER UNIT 


RR 


REAR RIGHT 


FL 


FRDNT LEFT 


SA 


SAUDI ARABIA 


FOG 


FOG LIGHT 


s:s 


COMB NED STEERING COLUMN SWITCH 


FR 


FRONT RGKT 


ss 


SPEED SENSOR 


GP 


GROUND PONT 


"E 


TERMINAL 


h:s 


HEADLIGHT ELEANING SYSTEM 


USA 


.3- 


HF 


HIGH FREQUENCY 


WL 


WPJNG LDDM 


C 


INSTRUVEN" CLUSTER 


WP 


WELD POINT 


LED 


LBHT-EMTTMj DIODE 


WW 


WORLDWIDE 


-= 


LOW FREQUENCY 






.-: 


LEFT-HAND DRIVE 






MFI - Dl 


DBTAL Ef3E#£ ELECTROMCS 







H 



WIRING 



97 



M 



N 





M - NUMBERS 








M 061 


ENGLAND VERSION 


M 513 


LUMBAR SUPPORT SEAT RGHT 




M 139 


ADJUST ABIE SEAT HEATNG SEAT LEFT 


■ ■ c?c 
rl jij 


L\ ARM ^ V ^TFM WITH rnMTWimjS TflNF [SWFT2CRLAN0) 

ftLJW"! J Jinn mm Lt"* I hulaj j mil ^km LLitinnur 




M193 


JAPAN VERSION 


M 528 


OUTSCE HRRGR KONVEX PASS'NGEP'S SIDE 




M 195 


TELEPHONE PREPARATION CELLULAR 


rt D3/ 


^FATjw-^ prKiTfiN rnwrpni rn^ORT ^fat left 






(MOTOROLA) 


M538 


SEATING POSITION CONTROL COMFORT SEAT RIGHT 




M208 


TRAILER COUPLNG 


MS53 


USA - CANADA VERSON 




M21S 


SAUDI- ARABIA VERStN 


M5S2 


ARBAJE 




M249 


AUTOMATIC TRAHSMSSCN 


MS70 


ADO. AJR CONDmONER INCREASED COOLING EAPACITYI 




M261 


OUTSIDE MRRQR FLAT PASSENdR'S SIDE 


M 576 


REAR FOE LGHT 




M340 


ADJUSTABLE SEAT HZMHB SEAT RIGHT 


M 586 


_U-E- i.-3»T SWT .:=" 




M383 


SPORT SEAT LEFT 


M602 


HIGH MOUNTED STOP LIGHT 




M387 


SPORT SEAT RGHT 


H612 


TELEPHONE PREPARATION C-NETWCRK 




M 479 


AUSTRALIAN VERSION 




IPHIPS! 




M 481 


TRANSMISSION 


M650 


ELECTRC SUNROOF 




M 484 


USA VERSION 








14 




L 


M 


N 


0 


P 
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Wiring Diagram Type 928 GTS 

Model 93 



Coordinates 



Sheet 1 


1 


- 10 


Lights RoW 


Sheet 2 


1 


- 10 


Lights USA 


Sheet 3 


11 


- 20 


Body 


Sheet 4 


21 


- 30 


Instrument Cluster and Senders 


Sheet 5 


31 


- 40 


Engine Cooling, Heater, Air Conditioner 


Sheet 6 


41 


- 50 


Outside Mirror, Power Seat 


Sheet 7 


51 


- 60 


Seat and Mirror Memory 


Sheet 8 


61 


- 70 


Radio, Telephone 


Sheet 9 


71 


- 80 


Antilock System, Tire Pressure Control, 
Airbag, Porsche Lock Differential, Trailoi 
Coupling, Brake Pad Wear indicator 


Sheet 10 


81 


- 90 


Motor, Fuel and Ignition, Cruise Control 


Sheet 11 


91 


- 100 


Alarm System, Central Locking System, 
Inside Lights 


Sheet 12 


101 


- 110 


Central Electric 


Sheet 13 






Constr. Components 


Sheet 14 






Plug Connections, Ground Points, 



M-Numbers, Abbreviations 



Wiring Diagram 97-397 



Wiring Diagram Type 928 GTS 

Model 93 



The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1 , with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e.g. 
from A 1 1 15, to the "initial element", from A 21 25 to module element. 
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928 GTS MODEL 93 SHEET 1 

LIGHTS ROW OUTSIDE 



B 



SQE TURN SIGNAL RGHT 



PDTENTEMETER FDR 
HEADLIGHT VERTICAL AIM 



CONTROL 



0.5 W/tti 



0,75 HE/TE 



HEADLIGHT 
ASSEMBLY RIGHT 




hCADL IGHT VERTICAL AM CONTROL 




075 HE/rt 



~56o1 



1 xfa ' 

V ^-^-TONCEALED HEAO.tHT 
V '' ™ m CONCEALED 



Mi 



rift? fCITGR 
OPEN I HEADLI^T 




8 



10 



HEiCLCH'.VifTlCAL AM CONTROL 




: ?s EN/rt 



. y : TONCEALED HEADLIGHT 
LEFT 



V 



2^ 



0.5 Rt/TE 
\ 0.5 .S£.-t 



STOP LIGHT 

swrrc 



• :■ 6-,/SL 



ADDITIONAL 
KI2H &EAM5 



FOG LIGHT 



SljE MARKER 




" :::'.als 



HEADLGHT 

ASSEMBLY LEFT 



SEE TURN 
SIGNAL LEFT 




fit 



5 

± i 



J 

JSK W— 



GP V 



^- — 1 I 



— 

5 I 




:rouns 



fORROW FCEUEHT VIII 

' BRDGE 50-87 9 P 

I HSTMOF 1 I DWTMT53 

I KLA YW 



■■wl 1 



t 



12 2? 

10 Bi 



[MP 



J 



^5 




- TnaTI 



CENTRAL ELECTRICS 

' " " " ' 
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CENTRAL ELECTRIC 



101 



102 



103 



104 



105 



106 



107 



108 



109 



110 



B 



L. 



>- 





' L3n !£J." _£f i 



2 UWKJHaBfT 



J *H BEAU LEFT 



4 HOI KIM RCHT 



5 ADonoui cane ughts 



7 SEE W.MR UOTT 
LEFT 



S SK MARKER LIGHT 



9 ASBTTMt- KST6LMKT- 
LCri"i 



C TLH SEN1L FfiWT LEFT 

13 TLRN SEKAL REAR LEFT 

14 TU* SOtli. FROMT BGHT 
S TUSK 5«W*L HEAR MHI 
* 



17 .. -M4_ FLASHER 

FJGKE [»|5AffTMW LIGHT 



1? -£<:.:-" :.E«mc syste* 

20 I 



21 BOOSTER 

GLOVE 311 AMP 



2! PEfcER StAT LEFT 
LfiTTSEES 



23 Ptr»6! SEAT R 



FUSE OUTPUT FUSE INPUT 
< < 



i-xxiv S6b 



A2S 
A!4 
Btt 



I 30 JHY HS3I 

Tntm 

S25JE1 

m 



T2Z 

E23 



F24 



30 



X3d 
¥30 
L1S 



1 5 i 5 1 " I 



25 KSBELBfTS 

OASHDSIS CONNECT!* 
T CLUSTER 



FUSE OUTPUT FU 
< < 



M30.T-E 1 | 

Tit 

KM X F13 . 



VI OS 


27 


"AljATE IM0CKNG 

:w3*led 

ftADLGHT MOTOR 


HE 

■ ■ . Si 


2» 


IBS 




29 


RADATQR FAN 1 


■ t 




RADIATOR FAN 2 


HT4 


it 





m 

KX1I-XHV 

SWt 
WW 

■23 

SI; 



31 CEMLBfltl! 

>v *?£&*elT] wipers 

HEATED SPRAY XT 
15 STOP L6HT, CRUSE CDHTSOL 

34 CQHTHa. HIT FAN 

37 AP [MIT CWC SYSTEM 

a FLCL RO^. HATER 
OXYSEN SENSOR 

NSTKjrtNT. CONTROL LWf"S 
59 i£KQOWN SOLENOID VJLVt 

SWTTEH FOR REAR WMBM WFER 

i.3 BACRP UE*T. tmtXt ADJLlSTrtVT 
THE PRESSLBE CONTRtL 

LSHT3. LBHT SWTOt EUTTON PAftL 

41 fi-LA" THM3 ED INS1GE U6HTS 
tAEMBS COHNECTCN TERK-E 

42 JIAF. WINDOW WPER 

43 TELERHONE 

44 SEAT HEATER 
4S 



IIS 

B23. D24 
XvlBO.Ptt 
F2S 
1123 

124.0(25 



B 
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SE INPUT 



30 

:s. e ■ 
T55. 64 



l-ll 

SEAR WINDOW DEFOGGER 




X 

SUPPLY 




XI 

WPES INTERMITTENT 
CONTRO. 




DAYTHE RUNNING 
L5HT 




XII 

FRESH AIR BLOWER 



5 1 




XIII 

FLASHER 





XIV 




XV 

ABS [MS9 




XXIll-XXIV 

LIGHT CDMBNATCN RE. AY 




.1 s laj 



H 



K 
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CONSTRUCTION COMPONENTS 



r 



r 



B 



I 



CONSTRUCTION COMPONENTS 



DESIGNATION, FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NOTE 



FIELD IN 
WIRING DIAGRAM 



B 



D 



ABS/PORSCHE DIFFER. LOCK CONTROL UNIT 


7rQ 




IN DRIVER'S FOOT WELL ON SIDE 


DJ 71-72 


ABS/PORSCHE DIFFER. LOCK CONTROL UNIT 




VCD 


ABDVE CENTRAL ELECTRICS 


DJ 71-72 


ACCELERATING SENSSR 


1QeQ 


10=0 




K 73 


AIR CQMDITIONMQ SYSTEM CONTROL UNIT 


ScN-0 




IN HEATER 30X 


AES 34-36 


ASHTRAY LIGHT 








GH 31 


A _ ARM- PRIMED INDICATOR LAMPS 








MP 91,92 


5ACKU= LIGHT SWT> 








PS, L\Z 


BATTERY 








i.s: 


BLOWER FINAL ST ABE 








0 39.40 


BlDWER INSDE SENSOR 








AB 33.34 


BLOWER MOTOR 








H AO 


E.CWER SWITCH -?£3H AK 








JK 3132 


SWTCh a:;:;*;;. iR cc\dt;-.:\; 








G 37,38 


30DSTER 


TteK 




UNDER THE COVER ON PASSENGER'S S'DE SLL 


GH 64,65 


3RAKE PAD WEAR INDICATOR 








D-H 79,30 


BULB CONTROL UNIT 


70. 


7cQ 


ON PASSENGER'S PARCEL TRAY 


NO 1 


BUTTON PANEL AC SWITCH 








EF 3 1,32 


CENTRAL ELECTRICS 


7dM 


70P 


IN PASSENGER'S -OOTWELL ON FIREWALL 




CENTRAL LOCK BUT~DN 








E 99 ':; 


CEAR LIGHTER 








GH 31 


CLOCK 








F 1 


CLUTCH SWITCH 








A 39,90 


CODING ELEMENT 








0= 83.84 


CONTROL FOR ACOTIQNAL AIR CONDITIONER 


12dN 




ON SUPPLEMENTARY AIR CONDITIONING. RI5HT 


EF 39.40 


CONCEALED HEADLIGH* LEFT 








A7 


CCNCEALEO HEAOLBriT MOTOR 








AS.6 


CONCEALED HEADLIGHT RGHT 








A 4 


CONTROL UNIT CRUST CONTROL 


6dD 




IN DRIVER'S FDOTWELL BELOW THE FDD" Hi ST 


AB 88.89 


CONTROL UNIT CRUSE CONTROL 




7tJN-D 


IN EENTRE COtvSO.E AT FRONT 


AB 83,89 


CONTROL UNIT ALARM SYSTEM 


7cM 


7c = 


3EH MC GLC'v'E ART ME NT 


GH 92-96 


CONTF 1 UNIT AIRBAG 








M-0 71 


".CN'ftuL UNIT POWER WINDOWS. SUNROOF 








JK 14 


COOLANT FAN FINAL STAGE 


1cN 


:'. 


IN ENGINE COMPARTMENT ON FRONT RCHT END PANEL 


0 39.40 


COOLANT FAN CONTS& UMT 


10eK 




UNDER THE COVES ON PASSENGER'S S DE SI.L 


MN 39.40 


COOLANT LEVEL SWITCH 








M 29,30 


CjOLANT TEMP. SENSOR 








P 26 


C'ELf i ING RELAY SEA : HEATER 








M 42 


DIAGNOSIS CONNECTION 








JK 30 


D 1 CONTROL UNIT 


IZL 


700 


IN PASSENGER'S FDOTWELL ON CONTROL UNT CONSOLE 


L 32-84 


DOOR CONTACT FOR &0VE COMPARTMENT UGHT 








D 99 DO 


DOOR CONTACT SWITCH „SFT 








BC 99,100 


[DOOR CONTACT SWITCH SiGHT 








c 99.-:: 


DOOR CONTACT SWITCH TAILGATE 








F 99,100 


COOR LOCK LIGHT DRIVER'S SDC 








M93 


CCD" LOCK LIGHT PASSENC-ER'S SIDE 








P 93 


DRIVE CRUISE CONTROL 








8 90 


DHIVE CENTRAL LQCKW5 SYSTEM DRIVER'5 DCDR 








B 91.92 


DRIVE CENTRAL LOCKING SYSTEM PASSENGER '£ ODOR 






D 91.92 


ENGINE SPEEO SENSCR 






JK 83.84 


ENGINE COMPARTMENT LIGHT 




B96 


EVAPORATOR SENSOR' 




H 37.38 


F.COR LAMP DRIVER'S SIDE 




N 91,92 


FLOOR LAMP PASSENGER'S SIDE 








0 9192 


FREEZING PROTECTCN SWITCH AIR COM ~ 7'. '.: :,■ ;T£M 


TtM 


7:1-' 


UNDER THE WNDSHVELD WIPER COVER 


FG 31 


FRESH AIR BLOWER ENGKE 








LM 3X32 


FREQUENCY SWITCHES 








FG 66 H66 


FRONT SENSOR AIRBAG 








DP 73.74 


FUEL INJECTORS 









L-N 90 


FUEL LEVEL SENSOR 








H30 


FjEL PUMP 








GH 90 


GENERATOR 








DE 8182 


glove box lamp 








CD 100 


HALL SENSOR 








L 81 


HAZARD LIGHT SWITCH 








HJ1 


HEADLIGHT VERTICAL AM CONTROL 








A4. A 5.7 


HEADLIGHT WASHING FLUD PUMP 








DTI 


HEATED OXYGEN SENSCR 








0 90 


HF SENSOR 








D-G 79.80 













Printed in Germany - XXVIII. 1992 



97-423 



H 



K 



DESIGNATION, FUNCTION 


POSITION IN 
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LHO RHD 


NDTE F| ELD IN 
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HIGH PRESSURE AND LOW PRESSURE SWITCH 






W FRONT OF AIR COTTONING COMPRESSOR RGHT 


P 32 


-3RSA.ARM SYSTEM 








L 91,9: 


HYDRAULIC UNIT ABS 








AB 73-76 


Gf TON CIRCUIT CONTROL CONTROL UNIT 


7dt 


7d; 


ON CONTROL UNIT CONSOLE 


HJ 61.62 


IGYTON DISTRBUTES 








GH 82,83 


' ?INAL S'-ll 








F 82,83 


MXATOR SWITCH BRAKE =LLID 








F 21,22 


EMFO SWITCH 








E 30 


MSOE LIGHTS TAILGATE 1 








0 99,100 


INSDE LIGHTS TAIGATE 1 








N 99,100 


INSOE LIGHTS ROOF 








P 99.100 


t-NSOE TEMP. SENSOR 








B 32,33 


"iSTRUMENT CLUSTER 








A-E 22-30 


KICKDOWN SOLENOC VALVE 








AB 86 


K:K-D0WN SWITCH 








BC 86.87 


KNOCK SENSOR 








LM 81 


. jr T S IENTRAL ELECTRIC 








LM 93 


.:CENSE PLATE LIGHTS 








P 5,7 


lDZK CYLINDER FOR DRIVER 'S DOOR 








A 91.92 


l::s cylinder for passenger's door 








E 91,92 


MASS AIR FLOW SENSOR 








OP 84.85 


MEMORY SWITEH RIGHT 








A 5152 


MEMORY SWITCH LEFT 








A 59.60 


■■ = c:>.trcl 


74 


7;; 


IN PASSENGER 'S F EOT WELL ON CONTROL US!" CONSOLE 


J 87-89 


MCRO SWITCH CENTRAL NDZZLE 








AB 37 


MRRCfi ADJUSTMENT SWITCH 








AB 46,47. A 55.56 


MSRDR MEMORY CONTROL UNIT 


7cQ 


7:L 


IN DRIVER'S FOOT WELL ON SIDE 


D 52-57 


MOTOR POWER WINDOW DRIVER'S SIDE 








F 11 


MOTOR POWER WINDOW PASSENGER'S S IE 








N 11 


MOTOR SUN ROOF 








E 11 


ODOMETER RESET SWT EH 








JKL 21,22 


OIL LEVEL SWITCH 


3eN-0 


3tH-0 


DN OIL PAN. FROfr 


P 26 


OIL TEMPERATURE SWITCH (M249I 


13eQ 


raz 


ON TORQUE CONVERTER LEFT SIDE 


P 36 


OIL PRESSURE SENSOR 








P 27 


OUTSIDE TEMP. SENSOR 


2-3dQ 




IN AIR DUCT TO GENERATOR 


G31 


OUTSIDE TEMP. SENSOR 








0 21 


PARSING BRAKE CONTA" 








E 21,22 


POTENTIOMETER OLE SPEED CO 








OP 88 


; I"EN"IQMETES EX~RA a;? ID'-GTIDNNC s -'$""! 








F 37.38 


POTENTIOMETER FOR HEADLIGHT VERTEAL AIM E3NTR0L 








D1 


POTENTIOMETER FOF WP NG/ WASHING 








B 16 


POTENTIOMETER INSTRUMENT LIGHT 








DE 2 


PRESSURE SWITCH COOLANT 








MN 30 


PRESSURE SWITCH FR;GEN 








I 40 


-.:'= i-OCK DIFFERENTIAL 


17d0 




BEHIND THR LH REAR WHEEL 


B 77.78 


PUMP RELAIS LOCK : = = :p: 


16d0 




UNDER THE SPARE WHEEL COVER 


B 79.80 


PUSH BUTTON SWITCH FOR POWER WNOOW 






G 11. L 11 


PUSHBUTTON SUNROOF 






E 14,15 


SA3IATOR FAN 








P 38.39 


PEAR V/INDOW DEFDGGER 




P 31,32 


PEAR WINDOW WIPER MOTOR 








P 18,19 


REAR WMJLTW WIPER RELAY 


18c 0 


16:0 


UNDER THE TOOL KIT COVER 


OP 17 


r:sst;. l :ce grq_> =:= -:: i-'- :ondt.o\cr 


12d0 


12C0 


ON SUPPLEMENTAL AIR CONDITIONING. LEF~ 


HJ3738 


RESISTANCE GROUP FOR BL3WER 


7CL-M 


7cL-M 


ON BLOWER HOLSHG 


KL 3132 


resistor 1NSTRUMEN T liehts 


7eP 


7;M 


UNDER THE STEERING CONSOLE 


DE 2122 


SCOF ANTENNA 








EF 61.62 


SEAT BELT 








3 22 


SEAT MEMORY CONTROL UNIT LEFT 


10dP 


-MP 


N SEAT 


K-D 57 


SEAT MEMORY CONTROL UNIT RIGHT 


10dM 




". SEAT 


K-D 53.54 


•>F- VALVE RESONANCE F.AP 








OP 86 


SCLENCID CLUTCH ECM=RESSCR 








P33 


SOLENDID VALVE ABS 








E72 


S:_E\X VALVE -:C":\A_ AIR CONDITIONER! 


10bV 


'OeM 


UNDER THE RIGHT SEAT 


F BE 


s;_e?o: valve: ;:■.;-_>.',: 








6 37-40 


SOL ENDS) VALVE LOCK DIFFERENTIAL 


17dG 


:7dj 


BEHIND THE LH REAR WHEEL 


C 72 


SPEAKER 








F-J 66-69 


SPEED SENSOR 








E-H 79.80 


STARTER INTERLOCK 








L1,2, K21. ASS 













STEE 
STOt 
STOI 
SUPF 

swr 
TAX 
JAl 
TAB. 

JAM 
JEM 
TEM 
TEM 
JEM 
THEI 
THE! 
THR 
TIME 
TIRE 
TOO 
TRA 
JRA 
TUR 
TWt 
WAF 
WAS 
WA! 
WINI 
WIPI 



H 



K 
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M 
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ISIGNATION, FUNCTION 



POSITION IN 
VEHICLE 

LHD RHD 



NOTE 



FELD IN 
WIRING DIAGRAM 



:?NG IGNITION LDOf 




B 14-16 


> LfchT TAILGATE 








J 9.10 


; LIGHT SWITCH 








C 2,3 


LESSOR FOR RADIO 


8dQ 


BCC 


IN CENTRE CONSOLE U FRONT OF RADIO 


DEM 


*GW6 UNIT EX IM193) 


6dN 




IN CENTRE CONSOLE ECLOW RADIO 


P 28-30 


iATE LOCK 








e r 


"jATE UNLOCKING Dfi:VE 








M 99.10C 


jATE UNLOCKING SWITCH 








KL 99.100 


( VENTING VALVE 








DP 86,87 










i 87 


=ERATURE SENSOR COD. IMG WATER 








K 40 


=ERATURE SENSOR DCUPLE ntc 








DP 37.A6 


=ERATURE SWITCH SUCTION TJBE 








K 40 


(MD ELEMENTS CATA.Y-C CONVERTER 








D 28.29 


!M0 ELEMENTS GKTON CiRCUlT 








JK 82 


FTLE VALVE SWITCH 


ScM 




H COOLANT HOSE BEFORE EXPANSION TAKK 


JK 90 




8dN 




IN CENTRE CONSOLE BELLTW RADIO 


P 23-25 


PRESSURE CONTR3L CONTROL LWT 


7c? 




ON INTRUMENT PANE, 


K 76-78 


THCO BELT TENSION SWITCH 








N22 


L ER COUPLING 








07S 


HUSSION PROTECTION SWITCH 








D 84,85 


1 SIGNAL / DMMER SWITCH 








JK 1,2 


-TONE HORNS 








CD 20 


MNG BUZZER 


BcP 




ON STEERING PROTEC'IVE TUBE 


D 29,30 


HME- FLUID LEVEL SWTCH 


6cl 


fti. 


ON WINDSHIELD WASHER TANK 


MN 28,29 


iHWG JETS 








B 11,12 


3SHELO WASHING FLUD PLM> 








0 11 


:/wash SWITCH 








AB 18-20 
























13 



M 



N 
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PLUG CONNECTIONS, GROUND POINTS 



B 



PLUG CONNECTIONS 



CODE NUMBER OF PINS DESIGNATION, FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 


T1 


3 


HOVE BOX LAM 3 


7cL 


7cB 


ABOVE Dl MFI CE'"E_ 


T2 


2 


ENGINE COMPARTVtNT LIGHT 


i:E 


6lC 


UNDEP THE WPER SYSTEM COVER 


T3 


16 


DOOR DRIVER'S SDE 


7;Q 


7;L 


GN DRIVER'S DOOR 


T4 




OODR PASSENGER'S SUE 


7;L 


7c0 


IN PASSENGER'S OOOR 


T5 


3C 


INSTRUMENT SCUTTLE 


7c0 


7cL 


AT SLPPORTWG TUBE ON ST EE RUG COLUMN 


-'. 


12 


DOOR DRIVER'S SO£ 


7cQ 


7cL 


ON SRIVER'S ODOR 


T7 


2 


TRANS!-! SS: , BACKUP LIGHT SWITCH 


I6C0 


%t£ 


UNDER THE SPARE WHEEL COVER 


T E 


2 


LICENSE PLATE LIGHTS 


18CN 


18rf) 


UNDEK THE TOOL KIT COVER 


-■- 


: 


DOOR CONTAC" SWITCH TAILGATE 


18cO 


18cD 


LNGEE CARPET IN FRONT EF 'EEL KIT 


T1D 


; 


REAR WIRE HARNESS / B-PILLAR 


'::_ 


13d0 


.NOE-E THE PASSENEE- I EE REAR TRIM PANEL 


T11 


: 


B- PILLAR / TAILGATE 


13cN 


13nO 


UNDER TAIGATE TRIM PANE. CLDSE TO SUN VISCfi 


T >:- 


: 


SIDE MARKER LIGHT LEFT REAR 






UNDER THE TOOL KIT COVER 


T1B 


2 


SIDE MARKER LIGHT REHT REAR 


IScN 




UNDER THE TOOL KIT COVER 


T14 


3-2 


BRAKE PAD WEAR CONTACT. SPEED iE'JS'R LEFT FRONT 


E:- 


SlP 


IN ENGINE COMPARTMENT A" SUSPENSION STRUT M OJN" 


T1E 


3-2 


BRAKE PAD WEAR CONTACT, SPEED SENS3R RIGHT FRONT 


E:- 


ScM IN EN2NE COMPARTMENT A~ SUSPENSION STRUT MOUN" 


T15 


3«2 


BRAKE PAD WEAR CONTACT. SPEED SEIiSGR LEFT REAR 


'6dO 


16(38 UNDER THE SPARE WHFF' COVES 


T17 


3-2 


BRAKE PAD WEAR CONTACT, SPEED SEf.SJR RtGHT REAR 


'6d0 


16d3 


UNEER THE SPARE WHEEL COVER 


= 


'- 


FRONT END / EMM WIRE HARNESS 


3:" 


3cM 


II EfO£ CDMPARTMEN T AT RIGHT WHEEL HOUSING 


T19 


2; 


INSTRUMENT PANEL - / REAR WIRE HARNESS 


"d. 


74 


NEAR CENTRAL ELECTRCS 


T20 


- 


SEAT DRIVER'S SDL 


'OeO 


10eL 


UNDER THE SEAT. ADVANCE SEAT 


T21 




SEAT PASSE NGER 'S SIDE 


-CeL 


10eO 


L'NGER THE SEAT, AOVANCE SEAT 


T22 


12 


ODOR PASSENGER'S SIDE 


7cL 


7cQ 


N PASSENGER'S DOOR 


T23 


21 


ABS 


7DO 


7dQ 


l ::-,.e__ at le=- side =anel 


T24 


6 


TRAILER COUPLING 


-,:L 


6dQ 


UNDER THE CENTRAL ELECT SC 


T25 


' 


WIRE CONNECTOR 


.- 


U 


IN ENGINE COMPARTMENT RGHT 


T26 


2 


HEATED SPRAY JET LEFT 


EcC 


6cO 


UNTJER THE WIPER SYSTEM [EVER 


T27 


2 


HEATED SPSA V JET RIGHT 


:cC 


6cO 


UNDER T HE WIPER SYSTEM COVER 


T * 












A 


AIR CONDITIONING S t STEM 


Sctl 


8cN 


IN CENTRE CONSOLE 


T30 


6 


AIR CONDITIONING SYSTEM 


ScN 


8c N 


N CENTRE CONSOLE 




INSIDE TEMP, SENSOR FOR Aft CQNOT.ONER 


BGN 


8c N 


ti CEN T RE CONSOLE 


T32 3 


AUTOMATIC TRANSMISSION 


«dO 


16d0 


_:<EEE THE SPARE WHEEL E LEVER 






FRONT END / ENSTfiUME IT PANEL WIRE HARNESS 


El 


E.dO 


UNDER THE CENTRAL ELECTRIC 


3 


AODIT NAl AR CQMMTSMF 




12cW 


ON SUPPLEMENTARY A- EONEIT ENING. RIGHT 


1 35 




ADDITIONAL AR CONDITIONER 


El 


tdQ 


UNDER THE CENTRAL ELECTRC 


T36 










T37 


15 










T33 


15 


MIRROR c tSSENGERS SUE WITH MEMORY 








■33 


15 


MIRROR ER .EE E E EE WITH MEMEJR-, 


















T41 










T42 


6 


WH MSTRUMENT PANEL / WH B-PILLAR 


131 


13dQ 


UNOER THE PASSENGER SIEE REAR TRIM PANE. 


T43 












TU 


3 


WIRE HARNESS B-PILAR / TAILGATE LOCK 




I3a0 


UNDER TAIGATE TRIM PANEL CLDSE TO SUN VISOR 


T4-5 


2 


IGNITION FINAL S-AGE / CONTROL UNIT 


61 


6d0 


UNDER THE CENTRAL ELECTR C 


TA6 


19 


DIAGNOSIS CONNECTION 


'?■■ 


11eR 


UNDER THE COVER ON PASSENGER'S SIDE SILL 


T47 


a 


CODING ELEVEN- "S. IE-NITON SYSTEM AND LH-JETRDNIC 


~z. 


7dD 


ON CONTROL UNIT CONSOLE 


T43 


3 


HEATED OXYGEN SENSOR 


WL 


6UQ 


UNDER THE CENTRAL ELECTRIE 


T49 


: 


FRESH AIR SLOWER 


7:L 


7cL 


EN BLCWER -DUSING 


T50 


: 


autsm. ~~ ::i=lwst: ha=j;-- -arness 


mo 


%ao 


UNDER THE SPARE WHEEL COVER 


T51 


6 


AUT3K. T*»f>- :. EOUPLING TO REAR WIRE HARNESS 


1i:0 


1fid0 


UNTJER THE SPARE WHEEL EEVEE 


TS2 


6 


AIRBAG 


8dN 




IN EE NT EE CENSCLE 


T53 


2 


AIRBAG 


3dN 




1*. EENTRE CONSOLE 



e 
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GROUND POINTS 



FIELD IN 
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CD98 




\'~,~ 




C44.C55-60.D22,A93.94j<9Z93 




B42,C51-S4,C93,94,K92.93 




E3-H3, K23.H33 




Ci.i.CbO.F6SE.:-..i',?.94.N93 




PS 




P6 




F9B 




LM10,N3 1-32,097 





K10JN031.32.098 




010 


? 


02 




"5 




"? 




EF78 




DE78 




026.27.D33.JK39.D83 




E=13.5H28.H.23.M4.F96.97,J97 




FS8-60,HJ46.Ki3-ii 




H42.F51-53 




C42.C51.H6E.L1i. .393.94 .093 




K73-76.F30 




0P75.76 





C85 




C12 





:- 








F33 




F33-34 




b:?3 




036.D86 




C2.A98 




E39 




F;6 




B41-42 




ED48, C21 




A52-S4 




A57-58 










1 E13.E 93.94 






I KL83.84 








N84 




069 




LM32 




HJ22 




Bt8S.86.M2 




M73 







CODE DESIGNATION. FUNCTION 



POSITION IN 
VEHICLE 



NOTE 







LHO 


RHD 




BP I 


BODY FRONT LEFT 


to 


teO 


IN ENGINE COMPARTMENT AT FRONT END PANEl 


GP II 


BODY FRONT PJSHT 


2cM 


2:t' 


IN ENGINE EOMPART. NEAR AR CON0ITONN5 CONDENSER 


GP II 


WHEE. Waj. =RON' 


3:M 


3cf 


■. E\3'vE CC-»AfTM. RIGHT SICE ABOVE IGNITION COIL 


G? IV 


STEERING EZivSDLE 


8cP 


BCM 


C\ STEER;.: IDNSDLE. 3:L0W LEFT 


GP V 


Fl REVj ALL 


3dM 


8dM 


ABOVE CENTRAL ELEC'RCS 


GP VI 


BODY REAR 


1M0 


16S0 


UNDER THE SPARE WHEEL COVER 


GP VII 


gr:„ 1 .; strap battery 


18d0 


18d0 
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M - NUMBERS 



M 061 ENGLAND VEftSON 

M 139 ADJJS"A3LE SEAT HEATING SEAT LEFT 

H 193 JAPAN VERSCN 

M 195 TELEPHONE PREPARATION CE . .U. AR 
(MOTOROLA) 

M 20B TRALER COJPUNG 

M 215 SAUDI- ARABIA VERSDN 

M 249 AUTOMATE TRANSMISSION 

M 261 OUTSOE MBROR FLAT PASSENGER S SCE 

M 3*0 ADJUSTABLE SEAT HEATNG SEAT R6HT 

M 383 SPORT SEAT LEFT 

M 387 SPORT SEAT RIGHT 

H 479 AUSTRALIAN VERSION 

M 481 TRANSMSSION 

H 484 USA VERSION 



M 525 
M528 
'■: 537 
M538 
M 5S3 
M562 
M 570 
M576 
M586 
M602 
M612 



LUMBAR SUPPORT SEAT RBHT 

ALARM SYSTEM WFTH CONTNLIOUS TONE (SWITZERLAND) 
OUTSUE MRROR K3NVEX PASSENGER'S SOE 
SEATN6 POSTTON EONTROL EOMFORT SEAT LEFT 
SEATWG POSITION EONTROL EOMFORT SEAT RIGHT 
USA - EANAOA VERSION 



ADD. AIR CONDITIONER (INCREASED CQCLNG CAPACITY) 

REAR FOG UGHT 

LUMBAR SUPPORT SEAT LEFT 

HDH MOUNTED S-CPLIBHT 

TELEPHONE PREPARATION C-NETWORK 
[PHLPSI 



M S50 ELECTRIC SUN ROOF 
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Modifications in wiring diagram 928 GTS, model 92, 93 



Sheet 1, F 4/5 

The connector designation on cable 0.5 RE/BK is incorrect. 
The correct designation is F 1 1 , 

Please alter the wiring diagram accordingly. 
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Wiring Diagram Type 928 GTS 

Model 94 



Coordinates 



Sheet 1 
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- 10 


Lights RoW 


Sheet 2 


1 


- 10 


Lights USA 


Sheet 3 


11 


- 20 


Body 


Sheet 4 


21 


- 30 


Instrument Cluster and Sensor 


Sheet 5 


31 


- 40 


Engine Cooling, Heater, Air Conditioner 


Sheet 6 


41 


- 50 


Outside Mirror, Power Seat 


Sheet 7 


51 


- 60 


Seat and Mirror Memory 


Sheet 8 


61 


- 70 


Radio, Telephone 


Sheet 9 


71 


- 80 


Antilock System, Airbag, Porsche Lock 
Differential, Trailor Coupling, Brake Pad 
Indicator 


Sheet 10 


81 


- 90 


Motor, Fuel and Ignition, Cruise Control 


Sheet 1 1 


91 


- 100 


Alarm System, Central Locking System, 
Inside Lights 


Sheet 12 


101 


- 110 


Central Electric 


Sheet 13 






Constr. Components 


Sheet 14 






Plug Connections, Ground Points, 



M-Numbers, Abbreviations 



USA: For vehicles with V.I.N.s from WPO AA2 92 RS 82 0061 to 
WPO AA2 92 RS 82 0079 use the wiring diagram model 93/2. 



Wiring Diagram 97 - 459 



Wiring Diagram Type 928 GTS 

Model 94 



The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1 , with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e.g. 
from A 11 15, to the "initial element", from A 21 25 to module element. 
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Vf - VOLET 



PK = Pm 
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YE = YELLOW GR = GREY BR = BROWN 



BL = BLUE 



WIRING 97 




VI = VOLET 



PK. = PINK 
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SNTTON CIRCUIT CONTROL CONTROL UNIT 


7dL 


7dQ 


ON CONTROL UNIT CONSOLE 


HJ 81.82 


KtKDCWN. SOLENtJD VAi.VE 






ON GEARBOX 


ab a& 


k.: j -cqw'n swrc- 






ON ACCELERATOR PEOAL 


BC 86.37 


i ens or 






ON ENGINE 


LM 81 


LICENSE PLATE LrGHTS 


TSdN-0' 


184N-0 


IN THE REAR BUM-ER 


P 6,7 


LCHTS CENTRAL ELECTRIC 


6dM 


fcdP 


UNDER THE GlOVE 30* 


LM 93 


LOCK CYLINDER FDR PASSENGER'S DOOR 






W PASSENGER 'S "DOR 


C 91,92 


LOCK CYLINDER FOR GR.VER'S DOOR 






ON DRIVER'S DCOR 


A 91,9; 


MF 1 JETRDMC CONTROL UNIT 


7dL 




IN PASSENGER'S FOOT WELL ON CONTROL LMT CONSOLE 


J 87 -89 


MASS AIR FLOW SENSOR 


6CN-0 


6cN-0 


BEFORE THE E '-'A'-ilFOLO 


OP 34,35 


MEMORY SWITCH RIG-T 


9cK 


9cR 


IN PASSENGER'S DOOR 


A 51,52 


■■-.•■■"<■■ 5WTC- _-:=- 


9cR 


9cK 


ON DRIVER'S DZCR 


A 59,60 


'■' IkO SWITCH CENTRAL NOZZLE 


ac-bN-o 


Sc-SN-O 


IN THE CEN"ER CCNSDLE, ABOVE THE RAD:] 


AH 


MOTOR POWER WINDOW PASSENGER'S SIDE 






IN PASSENGER'S CCC- 


N 11 


MOTOR POWER WINDOW DRIVER'S SIDE 






DN DRIVER'S DOG? 


F 11 


MOTOR SUN ROOF 


11aN-0 


IIqN-0 


IN ROOF 


E 11 


MIRROR MEMORY CONTROL UNIT 


7r_Q 


7CL 


IN DRIVER'S F COT WELL ON SIDE 


D 52-57 


MsRROR ADJUSTMENT SWITCH 


9cR 




ON DREVER'S D03S 


AB 46,47. A 55,56 


OUTSIDE TEMP. SENSOR 


2-3dQ 


2-3tiQ 


IN AIR DUCT TO GENERATOR 


G 31 


OUTSIDE TEMP. SENSOR 


ScR 


8;K 


IN OUTSIDE MRROWORJVER'S SIDE 


D 21 


GL PRESSURE SENSOR 


4dP 


i-d- 


ON ENG-KE E_::-- EELOw OIL FIL~E^ 


P27 


CIL LEVEL SWITCH 


3eN-0 


3eN-0 


ON OIL PAN. FRONT 


p 26 


OIL TEMPERATURE SWITCH (M249I 


13sO 


13eQ 


ON TORQUE ■"QNVERTER LEFT SIDE 


P id 


ODOMETER RESET SWITCH 






UNDER THE INSTRUMENT SCUTTLE 


IKI 21.22 


POTENTIOMETER INSTRUMENT UGHT 


8dQ 




BY STEERING COLUMN LEFT 


Dr. 2 


^GTENTIOMETER IDLE SPEED CO 


6dL 


ao 


IN PASSENGER'S FDOTWELL 


OP 88 


POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 


1teR 


11= K 


LEFT TO PASK NG BR AKE 


D 1 


*CTEK7CtfETER Hf. '.'.'^ING/WASHING 


BeS 


Scl 


UNDER THE SNiTDh LOCK 


B 16 


POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 


13dN-0 




0KSUPFl5«i\-^ AIR CONDITIONING 


f r.is 


PUMP LOCK DEFERENTIAL 


17rJQ 1 -7d2 


BE HMO THR LH REAR WtCEL 


B 77.78 


PUMP RELAIS LOCK DIFFERENTIAL 


16rJO ifrdO 


UNDER THE SPARE WHEEL COVER 


B 79,80 


PUSH BUTTON SWITCH ; 0R POWER WINDOW 


HdN-0 j ' ics-c 


IN CENTRE CONSOLE 


G 11 L 11 


PUSH BUTTON SUN ROOF 


1WO 


-d: 


N CENTRE CONSOLE 


E 14,15 


PARKING BRAKE CONTACT 


11dO 




ON PARKING BRAKE 


E 21.22 


PRESSURE SWITCH FPJGEN 


1*1 


1*1 


ON RADIATOR 


L 40 


PRESSURE SWITCH COOLANT 


6tM 


6oM 


ON EXPANSION ~ANK 


MN 30 


ROOF ANTENNA 


12aN-0 


12cN-0 


ON THE ROOF 


EF 6162 


REAR WINDOW DEFOGGER 






AT EVERY WHEE. 


P 3 '.32 


REAR WINDOW WPER MOTOR 


18cO 


'8cC 


IN LUGGAGE COMPARTMENT AT END-PANEL 


P IS.I9 


REAR WINDOW WPER RELAY 


IStO 


18c0 


UNDER THE TOOL KIT COVER 


OP 17 


RADIATOR FAN 


3dN-0 


3HN-0 


ON RADIATOR 


P 38,39 


RESISTOR INSTRUMENT LIGHTS 


7eP 


7cM 


UNDER THE STEERING CONSOLE 


DE 21,22 






LEFT TO WIPER MOTOR 


kl r.iz 






ON SUPPLEMENTARY AIR CONDITIONING, LE"T 


HJ 37,38 


STARTER INTERLOCK 


:n gn 


LIZ H21. ASS 


_5HT 7ALE-~E 




ON TAILGATE 


J 9,10 


STOP LIGHT SWITCH 


6dP 


6*1 


AT THE BRAKE PEDAL 


C 2,3 


SPltO SENSOR 






AT EVERY WHEEL 


E-H 79.80 


SUPPRESSOR FOR RADIO 


Sd:: 


3d0 


IN CENTRE CONSOLE IN FRONT OF RAOO 


DE 61 


SWITCHING UNIT EX [M1931 


8dN 




IN CENTRE CONSOLE BELOW RADIO 


P 23-30 


SHIFT VALVE RESONANCE FLAP 


5c0 


Sct 


IN ENGINE COMPARTMENT 


OP 86 


SEAT BELT 








0 22 


SEAT MEMORY CONTROL UNIT LEFT 


10dF 


'OdP 


IN SEAT 


K-0 57 


SEAT MEMORY CONTROL UNIT RIGHT 


10dM 


"OdM 


W SEAT 


K-0 53.54 


SOLENJIO CLUTCH CGf-^RCSSOR 


3eN 




ON ENGINE 


P 33 


SCIENCIIO VALVE A6S 


2cP 


2c? 


ON HEADLIGHT LEFT 


C72 


SOLENOID VALVES AIR CONDITIONING 


7lN-: 




N HEATER BOX 


0 37 



H 



K 



WIRING 97 



M 



N 



0 



ESIGNATION, FUNCTION 



POSITION IN MOTE 

VEHICLE 

LHD RHD 



FIELD IN 
WIRING DIAGRAM 



1EHDD VALVE LOCK DFFEREHTIAI 



3LEH0O VALVE iAOOITIONAL A« CONOmOHEB 



TEER1NG CNITICH LOCK 

'•AKEB 

JAILER COUPLHG 



jbn Signal / OfrfiER switch 



■BOTTLE VALVE SWITCH 
WO- TONE HORNS 



EMISSION PROTECTCN SWITCH 



AIL GATE UNLOCK: NG SWITCH 
M.GATE UNLOCKWG DRIVE 
MI GAl fc' l.OC- 



i7aa 



IpeH 



9cP 



ma 



10eH 



renin: --■ .■ ■■[.■■■■ whf 1 i 



UNDER THE Mff SEAT 



ON STEERING COLUMN 



9cN 



10eR 



ANK VENTING VALVE 



RE PRESSURE CCW-ROL CONTROL UMT 
lMPERATUR!' S£l,SD^ DOUBLE NTC 



3TERATUFI g;.sc; CCajNG WATER 



iMPERATURE SWITCH SUCTION TLfif 



*RMO ELEMEHTS CATALYTIC CONVERTER 
1ERM0 ELEMENTS GNITIQN CIRCUIT 

■ vTHtoet.- rggpj afflgt 

ME RELAY 

AfiNNi BUZZER " ' 



ASKING JETS 



ASHING FLUID LEVEL SWITCH 
- WASH SWITCH 



WASHHC FLUD PUMP 



16cO 



18bN-C 



4cN 



7cP 



2eF 



6c0 



8eN-0 



1&cC 



■ m-fj 



7cM 



4cN 



2eP 



6:0 



3C\ 



San 



6cL 



ScG 



6cL 



BeN-0 



UNDER THE REAR BUMPER 



OK STEERfg COLUMN 



C 72 



FJ8 



B 14-16 



f-i 66-69 



075 



□ ! ! 



ON GEARBOX (ONLY AUTOMATE) 



I N THE HANDBRAKE COVER 
UNOER THE TOOL KIT COVER 
UNDER THE REAR SPOILER 



W ENLVE COMPARTMENT NOT APPlCARE WITH R-PROGRAH 



ON HTKUMEKT FAMEL 



aw ba:^t:~ 



AT THE WTAKE MAI MF 01 D 



ion 



ScM 



6bN-0 



6CL 



ScO 



6cl 



ON CATALYZER 



IN THE EXHAJST MAHFOLO.RIGHT ANO J£FT flnf 



ON ENGINE 



IN CENTRE CONSOLE BELOW RADIO 



ON STEERMC PROTECTIVE TUB E 
ON THE ENGWt HOOP 



ON WiNC ;-<£,:! W ASHER TANK 



ON STEERING COLUMN 



IN WHEEL HO 51MG FRONT RIGHT 



KL 99,1 
H 99 K 

I2L 



K 76-7S 



CP - •• 



K40 



N 7-2 



P 23-2S 



0 29 JO 



B 1112 



- ■■ :; : - 



AB 18-20 



0 11 



2 3 4 



8 



10 11 12 13114 15 



16 17 



18 




M 



N 



13 
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928 GTS MODEL 94 SHEET 14 

PLUG CONNECTIONS, GROUND POINTS 



B 



PLUG CONNECTIONS 



CODE NUMBER OF PINS 



DESIGNATION. FUNCTION 



POSITION IN 
VEHICLE 
LHD RHD 



NOTE 



T1 


3 


GLOVE BOX .AMP 


7:. 


7;Q 


- E 7 - E D I M F I CC',"-C_ _'iT 


T Z 


2 


ENGINE COMPARTMENT LIGHT 


DCO 


6cD 


UNDER THE WIPER SYSTEM COVER 


T3 


26 


DOOR GR'VEF'S SiDE 


7cQ 


7cL 


CM DRIVER'S DOOR 


T4 


26 


DOOR PASSEtES 'S SCE 


7cL 


7cQ 


N PASSENGER'S DOOR 


T5 




INSTRUMEN* SCUTTLE 


7cQ 


7cL 


AT SJPPDRTWG TUBE ON S"EER*IG COLUMN 




12 


DOOR DRIVER'S SDE 


7cQ 


7d_ 


OK DRIVER'S ODOR 


T 7 


— 1 


TRAMSMIS3GN BACKUP LIGHT SWITCH 


'MO 


16dO 


UNDER THE SPARE WHEEL COVER 


T3 


- 


LICENSE PLATE JGHT5 


13cN 


18cD 


UNDER THE TOOL KIT COVER 


T3 


2 


DOOR CONTACT SWITCH TALGATE 


tScO 


18r0 


UNDER CARPET IN FRONT OF TOOL KIT 


T10 


6 


REAR a P.'-Z / 5 -PILLAR 


13dL 


fldQ 


LW=1 THE PASSENGER SDE SEAR TRIM PANEL 


T11 


: 


B -PILAR / TAILGATE 


13aN 


13i0 


U'.DER TAILGATE TRIM PANEL CLOSE TO SUN VLSDR 


~ 12 


2 


SIDE MAPKEP LEHT LEFT REAR 






UNDER THE TOOL KIT COVER 


Tt3 


1 


SIDE MARKER . DHT RIGHT REAR 


18cN 




UNDER THE TOOL KIT COVER 


T14 













T 15 












1 16 












TV? 












Tj3 


'i* 


FR"KT l'Z I'lzhl ■■■ PNG LCC V 


3;M 


3cM 


IN ENGINE COMPARTMENT AT R JIT WHEEL HWJSING 


"■"19 


2i 


INSTRUMENT PANEL - / REAR WIKtvG UDM 




7dL 


'EAR CENTRAL ELECTRIC 


^20 


1 4 


SEAT DRIVE- 'S SDE 




10sL 


JNOER THE SEAT. ADVANCE SEAT 


T "■ 1 


"i. 


SEAT PASSENGER 'S SIDE 


1Cel 


lOeO 


"HE SEAT. ADVANCE SEAT 


T22 


'2 


DOOR PASSiNGi* S SEE 


7cL 


7c0 1 IN PASSENGER'S DOOR 


—to 

JL. J 


21 


ABS 


7d0 


7dQ I FOGTWELL AT LEFT SIDE PANEL 


T24- 




T RAILER HXHHj 


ML 


6dQ 1 UNDER THE CENTRAL ELECTRC 


T25 




WIRE CONNECTER 


- 


IU 


'» i\y-t COMPARTMENT RG.HT 


1 ZD 




HEATED SPRAY JET LEFT 


M 


6cC 


LNCER T~i Wf£RS'I" v :"VT5 


T2? 




HEATED SPR1Y JET RIGHT 


scD 




UNDER THE WIPER SYSTEM COVER 


1 Zif 












1 Z7 


4 


AIR CDNCD DMNG SYSTEM 


3cN 




IN CENTRE CONSOLE 


1 


G 


AIR CONDITIONING SYSTEM 




8cN 


IN CENTRE CONSOLE 


I ^ I 


A 


Ih-K^inr Tr"*jin fTklf rtn rnn jl in rnLiniTiMjns 

INSIDl i ■ :■ - i- -OR AIR CQNGITIONiR 




st* 


I.N CENTRE CONSOLE 


T3Z 


3 


AUTOMATIC TRANSMISSION 


J 6d0 


16dO 


UNDER THE SPARE WHEEL COVER 




6 


FRONT END f NSTRUMENT PANEL WIRHG .DOM 


E4l 


6dQ 


UNDER THE CENTRAL ELECTRIC 


m 


8 


ADDITIONAL AS CONDITIONER 


12dN 


12dN 


ON SUPPLEMENTARY AiR CONDITIONING. RIGHT 


T35 


i 


ADGTIONAL A R CONDITIONER 


5dL 


MQ 


UNDER THE CENTRAL ELECTRIC 


T36 


: 


MIRROR PASSENGER'S SIDE 








T37 


1? 


MIRROR DPIV-:= S SDE 








T38 


5 


MIRROR PASSENGER'S SIDE WITH MEMCRY 








T39 


'5 


MIRROR DRIVER'S SOE WITH MEMORY 








T40 












rti 












"-: 


6 


WL INSTRUMENT PANEL / WL B-PLLAR 


1M 


13d0 


UNDER THE PASSENGER SIDE REAR TRM PANEL 


Tt3 












TU 


3 


WIRING LOOH B-PILLAR / TAILGATE LCC< 


^3aN 


13a0 


JfCER TAILGATE TOM =±NEL CLOSE TO SUN VISOR 


Th 1 '- 




(3NITIDN PNAl STAGE / CONTROL UNIT 


WL 


6dQ 


UNDER THE CENTRAL ELECTRIC 


T46 


W 


DIAGNOSTIC CONNECTOR 


"e« 


He? 


UNDER THE COVER ON PASSENGER'S SIDE SILL 


T*7 


9 


COOING E_EMEN7 FOR IGNITION SYSTEM AND LH-JE TRONIC 


~:_ 


7dC 


:■■ ::'."-:_ jn;t c:,,^;le 


-LB 


3 


HEATED OXYGEN SENSOR 


SdL 


6dQ 


UNDER THE CENTRAL ELECTRIC 


TIS 




FRESH AiR BLOWER 


>: 


7cL 


ON BLOWER HOUSING 


T50 


6 


AUTOM. TRAMSM . COUPUNG TO GEARBOX WIRING LOOM 


16d0 


16d<) 


'UNDER THE SPARE WHEEL COVER 


TS1 


6 


AUTOM, TPA'-.S^ SSCN. roup; KG 70 v;.?K6 LOOM 


16d0 


16dO 


UNDER THE SPARE WHEEL COVER 


T52 


6 


AIRBAG 


SdN 




IN CENTRE CONSOLE 


TS3 


2 


AIRBAG 


SdH 




IN CENTRE CONSOLE 



B 
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H 



K 



GROUND POINTS 



FIELD IN 

WIRING DIAGRAM 




C098 








C44.C55-60JJ22.A93.94,K92,93 




B42.C51-54I93.94.K9i93 




C3-H3. K23 ,H33 




CU.a0.F&65.Ci4.B93,94.N93 




PS 




P, 




F?a 




LM10.N31-32.CW7 




KiO.N0313Z.093 




010 




02 




















D26.27._J3JK39.D83 


1 


EF13.GH28.HJ23.M4=%.97.J97 




FS8-S0.HJ46J<43-44 




--2=51-53 




C42.C51H8S.L14 .093.94.093 




K73-76.F30 




0P75.7& 




cas 




::2 




□1 








F33 




F33-34 




BC33 




036JJ86 




C2.A98 




G39 




F38 




B41-42 




□148. C21 




A52-S4 




A57-58 






■ 






E13.E93.94 








E92 




KL83.84 




/3: 








089 




LM32 




HJ22 


■ 


BC85,86^2 




■ j ~d 




M73 



CODE DESIGNATION, FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 


:- 


BOOT FRO*' LEFT 


1cO 


1C0 


IN ENGINE COMPARTMENT AT FRONT END PANEL 


GP 1 


BOOY FPfflT RGHT 


2cM 


2cM 


N ENGINE COMPART. NEAR AIR CONDITIONING CONDENSER 


GP 1 


wheel -o.sn: wall fsdn - - :-: 


3lM 




ti ENGINE COM:-. - >" iiriE ABOVE IGN TICN COB. 


gp rv 


stee=.':: 


8cP 


ScM 


C\ 5TEER i\E EE^SI.E 3E__'.V -EF" 


GP V 


FIREWALL 




8dP 


-b:ve central electrc 


GP VI 


BODY REAP 


1SdO 


ISdt 


UNDER THE SPARE WHEEL COVER 


GP , 


GROUND BATTERY 


18dD 


l8dE 


UNDER THE TOOL KIT EOVER 


GP , 


ENGINE POWER 


6C0 


icC 


ON UPPER CRANK CASE. REAR LEFT 


GP IX 


ENGINE ELEET5OTCS 


6cN 


6cN 


ON UPPER CRANK EASE. REAR RIGHT 


: ; > 


WHEEL HOUSING LEFT OUTER 


3:0 


3c: 


8EHND ABS HYDRAULIC UNIT 


GP XI 


w-eel i-jner 


ScM 


5cM 


H ENGINE COMPART. Q\ SIGHT SUSPENSION STRUT MOUNT 


GP XI 


WHEEL HCJS^ -EFT INNER 


ScP 


5cP 


:• suspek v. r ■■■:unt 



ABBREVIATIONS 



CODE 


MEANING 


CODE 


MEANING 


ASS 


ANTILOCK 3RAKING SYSTEM 


PIN 


PIN 




AIR C0rC T 'ON:NG SYSTEM 


POT 


p:te i ,T!Gmeter 


CEF 


DEFROST 


PSD 


PORSCHE LIMITED SLIP DFFERENTIAL 


ss 


SPEED SEKSCR 


RDK 


TIRE PRESSURE CDNTREL 




ENGINE -SPEEC SENSOR OUTPUT 


ROW 


= j? rfORLC 


MFI * Df 


DIGITAL ENGINE ELECTRONICS 


RHD 


RIGHT-HAND DRIVE 


D 1 


ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 


LL 


CLOSE 


FQj 


FREQUENCY CONVERTER UNIT 


SA 


SAUDI ARABIA 


- - 


REAR AX_E 


CU 


„nt 


HF 


HIGH FREDLENCY 


WP 


WELD POINT 


RL 


REAR LEFT 


HCS 


HEADLIGHT CLEANING SYS"M 


RR 


REAR RGHT 


PL 


PLUG 


IC 


INSTRUMENT CLUSTER 


DP 


DKCDNNCCTING POINT 


TE 


TERMINAL 


USA 


USA 


SEE 


COMBINED STEERING COLUMN SWITCH 


FA 


FRONT AXLE 




WIRING LEW 


FL 


FRONT LEFT 


LED 


L!GH-Er-*~T\G OSDOE 


FR 


-RCNT REHT 


LHD 


LEFT -HAM D CJWE 


EP 


COHtCTING POINT 


GP 


GROUND PONT 


WW 


w:rldwide 


LF 


LOW FREQUENCY 


EE 


CENTRAL ELECTRIC 


FOG 


FOG LIGHT 


ADL 


ACCITCNAL DRIVING _Eh": 


NO 


NUMBE- 


ELS 


CENTRAL LOCKING SYSTEM 


RFL 


REAR FOG LIGHT 






NTC 


sEjAt e "E' -e-atufe cde==;e'.- 






OP 


OPEN 







H 



K 



WIRING 



97 



M 



N 



0 





M - NUMBERS 








M 061 


ENGLAND VERSION 


M5T3 


LUMBAR SUPPORT SEAT RGKT 




M 139 


ADJUSTABLE SEAT HEATNG SEAT LEFT 


M 525 


ALARM SYSTEM WITH CONTWUOUS TONE (SWITZERLAND) 




M m 


JAPAN VERSION 


M 528 


miTcirf trfDnr) i^nhiucv oil crrv-ilCD'C Cint" 

DUTblU: MKRUK KUNVIla HA^tfflJtK i alUt 




M 195 


TELEPHONE PREPARATION CELLULAR 


M 537 


SEA INS ^smnw CONTROL COMFORT SEAT LEFT 






[MOTOROLA! 


M538 


SEATING POSITION CONTROL COMFORT SEAT RIGHT 




M208 


TRAILER COUPLING 


M 553 


USA - CANADA VERSION 




M215 


S AUDI-ARABIA VERSION 


M 562 


AKBAG 




H 249 


AUTOMATIC TRANS WSSON 


M 570 


ADO. AR CONDmOlsER INCREASED COOLING CAPACITY 




M 261 


DUTSIDE MKROR FLAT PASSENGER'S SIDE 


M576 


REAR FOG LIGHT 




M3*0 


ADJUSTABLE SEAT HE A THE SEAT RIGHT 


M586 


LUMBAR SUPPORT SEAT LEFT 




M383 


SPORT SEAT LEFT 


M602 


HIGH MOUNTED STOP LIGHT 




M 387 


SPORT SEAT RIGHT 


M6T2 


TELEPHONE PPEPARATDN C-tCVKRK 




MW) 


AUSTRALIAN VERSION 




1PHIPS! 




M481 


TRANSMISSION 


M 650 


e_:: - -: 




M 454 


USA VERSION 




SUN ROOF 




14 




L 


M 


N 


0 


p 
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